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TABLE l.

SUMMARY OF SOIL ANALYTICAL DATA - WATER MAIN (FIRST INVESTIGATION)

HALBY CHEMICAL SUPERFUND SITE

WILMINGTON, DELAWARE
: PAGE! OF3
Samoie iD 048 049 050 081 052 062 (0LP-1) 053 054 055 o4 057 063 (DLP 2 )
Sampie 1 ocation) .} P .2 w2 3 w3 .3 wa wa W P w5 wa
tob Somple Numbet 2868 29860 20820 871 298712 882 2873 2814 2875 29814 2817 29883 068/8
Somping Dote: /20,08 8/29105 8129195 8/2019% 8/20095 8129195 84129195 8129/95 8129195 820195 | 8129708 8/29/95 0/29/05
Depih (feen) 075125 5560 1520 5855 15.20 1520 $560 1520 55060 1520 5540 5560 2530
PARAMETERS Units
[VOLATHE COMPOUNGS *
MethyleneChionde =) 0082 8 ND 0054 B HD 0005 B Qo2 B NO 0004 8 ND 0043 B NO ND 0047 B ND
Acotone opm 037 NK ND 077 MK NO ooi 3 [T NO 0024 NO 032 KK NO NO 055 Nk NG
CarbonDisuifice: ppm 0005 J 50 Q072 230 ND 002 J 570 ocod J 2500 002 3 600 2700 o008l 20
28utanona pom| oo o O 02 4 ND ND ot 4 NO aos J NO 6083 4 ND ND 014 4 ]
Trchiorosthene porn NO ND ND ND NO ND NO NO ND ND ND ND 007 3| oo
4-Methyk2-Pentonons pom ND ND 0027 4 ND NO NO ND NO ND ND NO NO 00t 3 NO
Tokene ppm NO NO ows HO ND NO NO ND N L) HO NO NO NO
Totod Confitent Conc VOAS pem} 04N 50 1184 20 oon o077 570 0053 2500 0423 100 2700 o7er 200017
[Tentatively identifiod Compounds (TICs)
Unknown Hyckocarbons ppm 104 J ND 253 4 HO ND ND N ND NO 01244 ND NO NO ND
C12H28 Akanes Ppm a8 J HO ND MO ND NO ND HD N ND ND NO ND ND
€ 1B ALy . Ny g N s Hl! N N Iy 1 Ny iyt 112 g N H
Urikpezwh Akesios pixn V34 3 MO 1y N B ND HO o N (] 'Y N e o
Unknowns ppm 135 3 ND 13 ) NO ND NO NO ND NO 04239 NO NO 003 J ND
Unknown Aleohols ppm NO NO 188 ND ND Ho ND ND NO 0151 NO ND ND NO
Noptholens ppm NO ND ND ND NO ND ND [T ND NO ND NO ND L1 3
Totol 1Cs pom 187 ND 7m ND NO ND N NO HD on NO ND anms ND
SEMVORATILE COMPOUNDS
Phenct ppm ou 3 ND NO 15 ome ¢ 004 J ass 3 000 4 098 3 0wz J 15 4 053 NJ a7 y| 00N
2Mathyiphenat pom ND ND No o2 N ho ND ND NO NO N No 8002 NS NO
24:Dichiorophanot pom NO NO NO ND ND NO ND ND ND 001 NJ ND NO [L 1] NO
Noghthesena ppm NO 00M J 0% 3 008 4 04 Ny 0w NI 1 04 Ng 24 4 Ho 0% J 047 3 o081 J 65 3
2-Mellyinopitolene Ppm ND 0017 Ns 15 0012 NJ NO NO o077 4 HD 15 3 HD 031 N} 04N oms Ny 40 )
Acenophihene pom ND NO 28 4 0012 NJ ND ND 068 J ND 13 ND 017 Ny 024 NY 00l J a7
Diverzofuren ppm NO G008 NI 18y 0008 NJ NO NO 052 NS NO 099§ ND 013 Ny 02 N 0008 Ny 34y
Flucrene ppm ND ND 26 3 ND ND ND 08 J NO 13 ) ND Ols Ny 024 Ny 009 N) 4
Phananitvene ppm| 0004 Ny 0014 N3 85 3 00%0 J 0007 Ny ooz J 2 0007 Ny 19 6012 Ny ase J 082 4 6010 4 2
Anihrucane ppm| GO Ny NO 22 07 N ND ND 041 NS 0008 NJ 085 J nn ) 011 N 015 Ns 0ms Ny 23 1
Corbazcie Ppm NO ND as2 01 6006 NJ ND ND 030 N} ND 042 3 HD ND ND 0005 NJ 170
Fucronthens ppm ND 0000 3 28 0027 J MO NO 1 ND 17 o1 s 028 N3 042 Ny 0013 N} 50
Pyrene Ppm 0017 Ny ND 2} Qo2 ) ND . ND or J 0005 NJ 12 ) 013 028 NJ 032 N 001 N 45 3
Barzo(aienihiocene ppm HNO NO 44 NI NO NOD ND 029 Nt ND 042 My 00 ND NO NO 13 )
Chrysene ppm ND ND 038 NJ Q0 NS NO NO 00N NO 047 LI ) NO ND 0005 NJ 1 g
bis2 Ethyibexylphihaiale ppm 027 8 0052 8 ND ND ND NO NO NO 1e 00 8 NO ND 00 8 ND
Berzolbifucroninene npm ND 5] 0N 00 NJ NO o 0% NJ ND 033 NJ| 0047 NO NO HD na
Bonzotk)fiuotonihene pom ND ND Q12 NJ ND ND ND 015 NI ND oizNy| 0019 J ND NO ND 044 Ny
Benzo(cIpyrena ppm N 008 4 NO 0007 N NO ND 018 NJ ND 019 N 0006 NJ ND ND NO 678 J
Indeno{123cdipyrene pem NO HO NO O ND No ~NO o D 0018 NI NO ~NO ND 03 Ny
ezt h dperviene ppm ND HO ND ] ND ND ND ND Ho 60i0 N) NO NO L] 027 N
Total Comnirtent Conc BNAS o 015 o2 s 1 01 002 1084 oos2 wm 0o i 41 [ 621
Tenictvely ideniied Compounds .
Unknown Aldot Condereate pem| 14000 % 86w 10 T 1603 ® 170 JAB 140 JAD| 100 JABl 16347 JA 70 R{ 1233 €0 ® 7o 1433 JA 150 ®
Unknown Aldol Condensate Ppm HD L ND 122 ) 25 JA 06 JA N 347 JAT ND ND NO ND 034 JA NO
Unknown Alanes pem 2810 4 i 635 ) HD [ JE] 272 3 6 J 032 4 144 3 1202 3 ) %2 ) oy LRI
Unknowns ppm| 6480 9 87 3 742 3 2124 4 254 455 J 507 3 262 3 [T f6 1l was 1236 J aed 3 8129 )
farzoe Acd g ND 064 N ND NO 027 N ND ND ND ND NO HD ND ND ND
13 Proponedione, 1.3l pem NO 53 ND 16 0 ND NO NO ND ND ND NO ND ND ND
Benzoidehyce ppm ND NO ND NS ND N ND ND ND ND HO O ND ND
Dackeconomicie, N N-be ppm. NO ND NO 33 N ND NO ND ND NO ND o NO HD NO
2 hazokanelhione: PP ND ND NO 851 Ny NO [ ND ND O N HO NO H o
Unknown Cyclockane PPM ND RO ' ND 139 J ND ND ND ND NO aw J ND NO ud2 g o
Acetophenone Pem ND NO ND ND 0s8 ND NO o R ND NO ND NO KD NO
2Cyclohexene.1-one pem NO NO NO ND 014 Ny NO NO NO ND NO ND NO NO NO
Unknown Organic Ackls ppm ND ND ND ND ND ND a NO NO ND ND ND 543 ND
1 Dodeconof pom ~NO D NO NO NO ND ND ND e N KD 156 1) " MO 3]
124 14olane PPM NO ND NO NO ND ND NO KD 27 N MO 48 t 37N N 1N
Camphene ppm NO ND ND NO NO NO NO 8N NO NO NO NO NO
Octyt pPPm ND ND NO ND NO + ND ND ND ND NO ND NO 043 ) NO
Totat IiCs pom| oto0 2% \377 €292 558 788 700 6dy 1740 1021 110260 1525 1460 a8y
1CL PESTICIDES/PC By
Heplachior ppm NO NO ND ND NO NO ND ND o042 KI NO NO NO NO ~NO
Aidin pEm NO NO NO HD NO ND 00074 kI ND 02 ¥ HD ND ND ND ND
Heptachiorapaxide ppm ~NO ND a7 4 L] NO ] NO ND N O ND NO NO N
Duaickin pOM NO NO ass ® ND NO NO 00035 K ND HO ND 0z ® 00028 R NO NO
Encioauiont pom ND NO NO NO NO 5] 0012 K ND ND ND ows J 0019 J NO NO
44.007 Ppom NO NO 00023 J NO NO NO NO NO ND NO ND NO NO 00050 J
cipha-Chiordane ppon NO ND ND ND ND ND 00050 KIS NO omes ki NO ND NO ND 003 J
hiordane eom| 00021y ND HO ] ND ND 008 ® ND 0004 K ND o 4 60083 4 NO 80034 J
METALS.
Aioun ppm|  toe0 4 16700 3 2340 4 7920 3 &2 4 " 4200 3 w0 J 5100 4 4100 J w0 5| 20400 3 21200 4 18500 J 00 3
Antinony e NO 13t NO NO NO NO et NO [2 2N NO oL 17 L NO 3L
Aneric Pom 44 K 50 K 232 no 39 144 24 98 262 39 K 102 "7 7.1 134
Barim pom 1o 787 1s 08 120 e 7 150 15 20 125 23 8.1 71
Berylum ppm L5 ] 0r AL 040 0.47 01 J 030 0.7 022 014 12 12 062 03§
Cocmium ppm NO NO NO ND NO ND 088 NO 41 ND NO NO NO 076
Caclum pom e 70 1ne B 047 8 4 B 141 B 20 B 15 8 L7 ) 15 8 565 048 0 8 My B
Cheomiam pAm 30 »e 4 137 52 65 162 72 102 1 289 a2 20 12¢
Cobakt pPm 034 87 33 80 1l 23 . B 16 203 12 127 ne 86 o8
Copper pom 18 74 78 74 42 125 1) 82 - %08 72 nry 104 ns 20
Yon ppm{ 2090 18300 2340 &r10 4780 420 20000 2680 o0 3786 26300 23400 22000 10000
Leod opm 148 o8 54 8 708 2 8 134 ) 654 83 184 61 8 44 122 1na 332
Mognesum ppm 1 4950 140 1240 204 b3l 194 27 523 ar s X 270 ™
Manganese pom 52 165 62 a6 167 135 3 16 Mo w7 215 186 158 828
Mercury pom NO ND N NO ND ND 04 NO ND ND ND NO 004 03
Nickel pom 12 03 27 4 o5 23 29 98 34 103 30 77 28 122 7t
Polasium ppM NO 1530 ND 425 a0 L 76 L 7o L ns L 201 L 09 L 1480 1560 8 210
Seleriam pom ND NO NO ND ND NO 22 NO 40 ND 085 B s ne o8
Stver | peen NO N ND NO [ 025 J 29 02 J o J 023 3 ND NO Ho LI
Sodm ppm NO 2780 ND 0 NO NO 1600 ND 408 L NO $460 3400 3 ¢ 39 t
Thollum Ppm ND e 8 128 128 ND NO NO ND 12 8 NO 21 8 358 198 NO
Venodum Ppm 47 ®6 - 72 24 88 108 167 1"y 200 s 289 513 %8 21
e pem 47 8 [ s a0 88 72 382 159 870 04 629 499 187
Cyonice - pom NO ND ND NO NO ND 51 NO ND NO 15 ND 48
- 8. Nol [ ¥ ot el Bionks. n toleds =
J- Analyte present. Reported volus may nol be accuole o precis. -
. L - Anclyte present. Repor Y be basad low. Actual £ g
. Analyle por may lobe lower.
N - Tentative identification Coneider prasent. s tuture somping effois.
Ny K Qs o poor 1gsolution, :
A(HCS] - frascates thal o TC & asuspecied oldolcondensaticn product
R tyte may of may resentin the sample Supporng Not included In fotols
N - Compound rot datected,
Note onalyzedi for ¥ Preserved 20818\ WMIST RS
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TABLE 2

SUMMARY OF SOIL ANALYTICAL DATA - WATER MAIN (SECOND INVESTIGATION)

HALBY CHEMICAL SUPERFUND SITE

|
WILMINGTON, DELAWARE
PAGE 1 OF3
Sompie 1D: 067 069 068 070 071 104 9 105 (DUP-4)
Sampte Location:| TP-28 P28 P-28 P29 P29 P30 1P-30 P-30
Lab Somple Number: 36169 36171 36170 36172 36173 36401 36396 36402
Sompling Date: 12/11/95 12/11/96 12111795 12/11/95 12/11/95 12/13/95 12/13/95 12/13/95
Depth (fest); 1722 5065 6570 3035 3540 13-4 3540 3.5-40
PARAMETERS Units
VOLATILE COMPOUNDS *
CarbonDisuifide ppm ND ND ND ND ND oW 4 ND ND
Total Confidant Cone. VOAs PPmM ND ND ND ND ND 0.095 ND NO
Te ide & QICs),
Unknown Slloxones PemM ND ND 039 R 031 R ND NO ' ND ND
Unknown Alcohols . |ppm ND ND ND ND ND NO ND ND
Total TICs PPM ND ND ND ND ND ND ND ND
SEMIVOLATILE COMPOUNDS o
Phenol £pm ND 017 J 002 J 042 2 ND ND ND ND
4-Mathyiphenol ppM NO ND 0006 NJ ND ND ND ND ND
2.4-Dimethyiphanot ppm NO 0011 NS NO ND ND ND ND NO
Naphthatene ppm ND 05 J 0.009 NJ 027 4 0005 NJ 0.007 NJ 0089 J o3 J
2-Methyinaphthalene =~ ND 06l J ND 043 J ND 0.006 NJ 012 02 J
Acenaphthone ppen ND 039 J ND 0031 4 ND ND 0079 J 052 J
Dibenzofuran ppm ND 02 J ND 017 J ND ND ape U 05 J
Fuiorene ppm ND 013 J ND ND ND ND oo ) N 064 J
Hexachiotobenzene ppm ND ND & ND 0032 J ND ND ND ND
Phenanthrans PRmM ND 058 0018 NJ 057 4 0006 3 0.007 NJ o2 J 1.9 ¢
Anthracene ppm ND 0t J ND 0037 4 ND ND 0057 J 041
Carbozole pPM ND 0062 J ND oo2e J ND ND 0084 J 034
Fuoranthene ppm NO 0.47 004 § 026 J ND 0012 J 016 J 1.3 )
Pyrono =~ NO 037 J 003 J 018 J NO oot J 009 J 09 J
Banzo(c)anttwacens ppm ND 022 J 06 J ol J ND ND 0037 J 05 ¢
Chrysone pPM ND 03t 4 006 ¥ 022 3 ND oo 3 005 J 066 J
bis2-Ethythexyhphthaiale pem 016 8 0057 8 0071 8 0089 J 0067 8 0053 B ND ND
Banzo(b)fiucronthene ppm NO 031 4 0036 J 018 J ND 0018 J 0034 J 06 J
BerzoGofiucranthane pPpm ND o1 J 0014 NJ 0044 J ND 0.005 NJ 0016 NJ 019 J
Banzo{a)pyrene PPM ND 6 J 0026 J 007 J ND 0008 NJ 0018 NJ 03 J
Indena(l,2.3-ccipyrene ppm ND 0084 J 0015 N 0036 J NOD 0007 NJ ND 616 3
Dibenztah)anthracene ppm NO 0007 NJ ND ND ND ND ND NO
Benzo{g.h.npetylene opm ND Qo078 § 0011 NJ 0043 J ND Q006 NJ ND 014 J
Total Confident Conc. BNAS ppm ND 4.642 0275 2842 oon 0096 1214 9.53
tTentatively identified Compotinds. S
Unknown Aldol Candensate PPm ND ND ND ND 061 AJ Lié R 1.14 JAB ND
Unknown Alcohols =] 017 3 077 4 ND 062 4 ND ND 079 ! 4 4
Unknown Organic Acids Ppm NO NO ND 07 J [+ 7 N ND NO ND
C6H12 Hydrocarbons pom ND ND ND ND ND ND NO 18 J
Unknown Thieglycolate Ppm ND ND NO ND ND ND 083 J ND
Octyl Thiogiycolate ND NO NO ND ND ND 1.3 N ND
Cychotetradecons pOm ND ND ND ND ND ND 02) N ND
D-Fradooteon-14-ENE pPpm ND ND ND ND ND ND 098 NJ ND
Dodecanoic Ackd ppm ND ND 14 R ND 06 R ND 3N ND
Cyclohexadecone Ppm ND ND 027 NJ ND ND ND ND NO
Olalc Ackd PpRm ND ND 0.45 NJ ND ND ND ND ND
QOctadecanoic Acld pRm ND ND 034 NJ ND ND ND NO ND
Hexadecanolc Acid Ppm ND ND 12 N ND ND ND ND ND
.Gamma.-Sttosterol ppm ND ND ‘045 NJ ND ND ND ND ND
Beonzaldehyde ppm ND 058 NJ NO ND ND ND ND ND
Naptholene, 1-Methyl PPM ND 035 NJ ND 034 N ND ND ND ND
Dimethyt Nopthalene PpM ND 097 J NO 027 J ND ND NOD ND
Tiimethyl Napthalene ppm ND 054 J ND 031 J ND ND ND ND
CI1§H12 PAHS ppm ND 101 J N ], 128 J ND ND ND 086 J
CI6H14 PAHS ppm ND 04 J ND 094 J} ND ND ND 1
CI17H12 PAHS ppm ND 03 J ND ND ND ND ND ND
C19H14 PAHS ppm NO ND ND 022 J ND ND ND NO
Dimethyt Banzene lsomer ppm NO NO ND 034 J ND ND ND ND
7H-Bebz(De) Anthracene ppm ND 014 NJ ND 022 NJ ND NO ND ND
Berzo(B} Nopthothiophene ppm ND ND ND 03 3 ND ND ND ND
Cydopentasiioxane, Dac Pem ND ND ND ND 0082 R ND ND ND
Benzoic Acki pPm ND ND ND 034 NJ ND NO ND ND
Unknown Ppm ND 243 J 1145 4 516 J 2262 J ND 1719 428 J
Totat TICs PPm 037 7.49 1436 104 3012 NOD 243 50.46
TCL PESTICIDES/PCBs
dena-HC Ppm ND ND NO 84 K ND ND ND ND
METALS
Aluminum Ppm 470 3000 17300 1000 9520 4840 3830 5340
Antimony ppm ND ND ND 133 L ND ND ND ND
Arsanic PPm 24 8 48.8 80 929 36 al 20.0 120
Bordum ppm 192 546 809 289 542 200 34.8 30.2
Borytium ppm 040 28 096 0.3 0.48 0.20 a3 016
Cadmium ppm ND 035 8 079 036 B ND ND ND ND
Calcium ppm 923 283 940 a1 269 87.5 289 242
Chromium PRM 6.8 103 39.4 79 13.7 71 8.9 106
Cobalt ppm 23 132 149 47 28 1.5 i0 8.1
Copper ~ ppm 18 J 430 3 2200 J 363 3 386 J 77 26 J 70
Iron epm 11500 19900 21300 4070 13000 7120 8800 6850
tead ppm a.9 146 280 1450 107 13.6 4.2 7.6
Magnesium ppm 237 225 5010 287 1280 466 402 450
Monganese ppm 50.7 348 178 121 4.0 443 29 200
Mercury ppm ND acs 008 019 ND ND 007 4 007 $
Nickel ppm 47 79 213 6.4 7.6 35 40 45
Potassium PRM ND ND 1270 ND 405 194 210 293
Selenlum ppm ND 10 L ND 18 L ND 08t 8 ND ND
Siver PRm NO 030 J ND 20 ND ND 066 L ND
Sodium PRm 144 B 2% B 461 B 338 B 317 B B64 B 16 B 128 8
Thalium Ppm ND ND ND 9 ) ND ND ND ND
Vonadium ppm 141 nr 8 359 109 212 120 94 L 103
nc PPM 153 1000 1950 170 274 ) 68,1 161 )
Cyanide ND ND ND NO ND ND. 0.98 0.83
8 - Not detacted substontialy above ihe ievel reported in laboratory o fleki bionks. Not Inciuded in toias.

J-Anciyte prasant. Reported voiue may not be dccurate of pracise.

L - Anciyle present. Reported vaue may be bicsed low. Actual vaiue Is expected 1o be highat.

K - Anolyte present. Raportad volue may be blosad high. Actual valua is expetted to be lowar.

N - Tentative identification. Consider present. Specld methods may be neaded to confim its prasence or obsance in fulure somping efforts.
NJ - Qualitative ik due to poar prasent ot quantity.

A (ICs) - indicates that a TIC s a suspactad cldal-condonsation product

R - Unreliable resuit. Anclyte may of may not be pusen! In tha sample. Supporting data neces:ovv to confim result. Not included in totals.
ND - Compound not datected. . - 20616\SOILIS\WM2ND2.XLS
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TABLE 2
SUMMARY OF SOIL ANALYTICAL DATA WATER MAIN (SECOND INVESTIGATION)
HALBY CHEMICAL SUPERFUND SITE
WII.MINGTON DELAWARE

PAGE20F3
00 01 103 075 074 076 077 078 (DUP-3) -
P-31 ™31 P-31 P32 P-32 w33 TP-33 ™33
Lob Sample Number; 36397 36398 38400 38177 361726 36178 36179 35185
Sampiing Date: 12/13/95 12/13/95 12/13/95 12411195 1211495 12/11/95 1211195 121195
Dapth (foot): 0813 3035 5560 3035 8085 3035 6065 6065
PARAMETERS Units .
VOLATILE COMPOUNDS * .,

CarbonDisuifice ppm ND 8300 3900 ND ND ND ND ND
Total Confident Conc. VOAs ppm ND 5300 3900 ND ND ND NO ND
Tontatively identiied Compaunds (T1KCs)

Unknown Sloxanes ppM ND NO ND ND ND ND 016 R 026 R

Unknown Alcohols Ppm ND ND ND ND ND ND 184 ND

i Total TiCs pom ND ND ND ND ND ND 184 ND
SEMIVOLATILE COMPOUNDS

Phanot pom ND ND ND ND 0024 J ND 0068 J 0063 J

4-Mathyiphenot Ppm ND ND 024 NJ ND ND NO ND ND

Naphthaisne pRM ND 79 J 12 0005 NJ 0004 NJ 002 J 0015 4 om7 J

2-Msthyinaphthalens ppm ND 34 063 J ND ND 0022 J 0052 J 0048 )

Acenaphthyiene ppm ND ND ND 0018 J ND NO ND ND

Acenaphthene ppm ND as ) 06t J ND ND ND ND ND

Diberzofuran ppm NO v 1.6 NJ|. 046 J ND ND ND 003 ) 0021 J

Fluorene ppm ND 2.7 NJ 062 2 NO ND ND 0017 J 0014 NJ

Phenanttrene ppm ND 58 J 5 J ND 0006 NJ o028 J 002 J 0oty NJ

Anthrocens ppm ND 0.84 N3 03 NJ 001 J ND ND 001 NJ 0008 NJ

. Corbazole ppm ND 11 N 023 NJ ND ND ND 0009 NJ 0007 NJ

Fluoranthene ppm ND 27 NJ 083 J 0025 J ND oms J 002 J 0011 NJ

Pyrene PpMm ND e J D34 NJ oos J ND 009 J 0015 J 0009 NJ

Banzo(a)anthracene PRm ND ND ND 0083 J ND 0014 NJ 001t N 0006 NJ

Chrysane ppm ND 0.86 NJ NO Q078 4 NO 03 J4 goie 4 0011 NJ

bis2-EthyihexyDphthalate ppm ND NO ND 0049 J ND 0049 J ND ND

Benzo(b)flucranthane ppm ND ND ND cl4 4 ND 002 J NO 0008 NJ

Berzofkioronthene ppm ND ND NO 0063 NO 0008 NJ NO ND

Benzo(a)pyrene ppm ND ND ND 0087 J ND 0012 NJ ND ND

indeno(}.2.3-cd)pyrene ppm ND ND ND 0045 J ND 0.008 NJ NO ND

Dibenzta.monthracena ppM ND ND NOD 0004 N} ND ND ND ND

Benza(ghhperyiene ppMm ND ND NB 0036 4 NO 0008 NJ ND ND
Total Confident Conc. BNAs ppmM ND 323 6.56 0.698 0034 0.256 0285 0234
Tentatively Identifled Compounds

Unknown Aldoi Condensate ppm 029 R ND ND ND ol4 R 024 R ND ND

Unknown Alcohols ppm ND 867 J 724 J ND ND ND NO ND

Unknown Alkenes PPm ND a3y ND ND ND . ND ND ND

Unknown Organic Aclds ppm NO ND ND 009 4 09 J on J 0087 4 ND

C6H12 Hydtocarbons ppm ND 320 J| - 170 J ND ND ND ND ND

Octyt Thloglycolate Ppm ND 110 NJ 21 J NO ND ND ND ND

Bonzaldehyde PPM ND ND ND ND 013 NS ND ND ND

Cyclopentasiioxone, Dac PPM ND ND ND ND 013 R ND ND ND

Acetophenane ppm ND ND ND ND 022 R NO ND ND

Dimethyl Tetrasuiphide PRPM ND ND ND ND ND ND 0084 NJ 023 NJ

2-Phenyt Propenal ppm ND ND ND ND ND ND ND 0084 NJ e

1.Octanot ppM ND 40 N ND ND ND ND ND ND
2.4.4-Timethy-1-Pantonat ppm ND TN ND ND ND ND ND ND

Unknown ppm 9 J 251 J 3298 J 0243 J 2918 J 0268 JB LI B} 2198 J
Total TICs ppm 19 2100 To12448 0.333 3.948 0378 1271 2512
TCL PESTICIDES/PCBs

gamma-BHC(Lindone) Prm NO GQO36 JK[ ND NO ND ND NO ND

44000 ppMm . ND 0022 K ND ND ND ND ND ND

alpha-Chiordane ppm ND 00084 JK NO ND ND ND ND NO

gomma.Chilordone ppm ND NO 00026 J ND NO ND ND ND

Aroclor-1264 ppm ND 054 K 017 ND ND ND ND ND

Aroclor-1260 ==l NO 0.49 K 01l J ND ND ND ND ND
METALS

Aluminum ppm 3300 7520 9640 4530 3490 9700 7940 9400

Anfimony ppm ND 76 L NO ND ND ND ND ND

Ansenic ppm 41 1560 38.9 27 29 129 463 €03

Badum ppm V7.7 537 739 29.1 285 738 .8 492

Berylium pem 0,10 0.44 . 074 0.29 026 051 045 0.46

Codmium ppm ND 9.4 ND ND ND 022 ND ND

Calclum PPM 140 483 435 733 8 168 907 752 na

Chuomium . ppm 34 620 20.9 121 69 188 18.4 197

Cobalt ppm 034 ) 139 175 43 40 106 7.4 8.2

Copper ppm 55 4640 39.8 71y 148 J 58.2 J 939 J 574 )

kon ppM 4200 98700 18400 12700 8370 19700 18400 18100

Leag ppm 53 3590 36.9 35 28 89.3 44 a7

- Mognestum [=l-1] m 1900 2170 1640 1280 2150 2190 210

Monganese PR 125 200 na 142 89.9 350 165 166

Mereury =) ND 0.19 Qo7 J ND ND 009 007 ND

Nickal pPpm .8 438 3.3 7.8 7.2 s 1 10.6

Potassium ppm 140 807 972 3 1040 799 1220 1050 1030

g Salenium epm ND 21 L 088 B ND ND ND 097 ND

Siver ppm ND 186 ND ND ND ND ND ND

Sodium ppm 120 8 2280 1570 135 8 190 8 322 8 375 8 373 8

Thollium == ND 44 L . ND ND ND ND ND ND

Vanadium ppm 79 "3 30.0 224 1.2 28.4 271 310

Zinc - ppm 52 8 140 752 233 508 07 520 43.6

Cyonide m NOD 14.8 ND. ND ND ND ND

B - Not detacied substontialy obove the level 1eported inlcboratory of fleld blanks. NotIncluded In tolds, B

4+ Analyte ptesent. Reporied vdue may not be accutate of precise,

L - Analyle present. Reported vdue may ba biased low, Actudl value is expacted to be highar, . o
K- Analyte ptesant. Reported vaiue moy be blased high. Actual value is expected to be lowat.

N - Tentative identification. Consicer presant. Spacid methods may be needad to confim its presance of absence In future sampling efforts.
NJ - Quaiitative identfication questionable due fo poor resolution. Presumptivaely present at approxdmate quantity,

A (TiCs) - Indicates that & TiC is @ suspacted aidol-condensation product.

R - Unreliable result. Anciyte may of may not be prasant in the sample. Suppotting data necessary to confirm result. Not ncluded n tolois,
ND - Compound not detocted
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! TABLE 2 B
, SUMMARY OF SOIL ANALYTICAL DATA - WATER MAIN (SECOND INVESTIGATION) ' rnw
HALBY CHEMICAL SUPERFUND SITE o
WILMINGTON, DELAWARE , Mnu
PAGE3OF3 -
v Somple ID: 067 [ 058 [ on 104 099 [105@UP-4) 10 101 i3] 075 074 076 077 078 (DUP-3)
Sample Location:| RCRA P-28 28 ™28 ™% -9 -3¢ ™30 P-30 P31 ™3 ™31 TP-32 P-32 ™33 ™33 P33
Lob Sample Number:| Toxicity 36169 317 36170 36172 36173 36401 3639% 36402 36397 w638 36400 3177 36176 36178 36179 36185
Sompling Dater| Reg. 121195 121195 1211195 12Nn1/95 12195 121395 12/13/95 12N3R5 12113/5 12/13/%5 12113/95 2NP5 12/11/95 12MR5 12/1195 1211195
Depih (feet); Levels 1722 5065 6570 3035 3540 1116 3540 3540 0813 3035 5560 3035 8085 3035 6065 60465
PARAMETERS Untts
TCLP VOLATILE COMPOUNDS . . " :
Totol Confident Conc. VOAs ppm NA ND NA ND NA NA ND . NA NA ND NA ND NA ND . NA NA
TCLP EXTRACTABLE ORGANICS * . . .
Tolol Conficdent Conc. BNAs ppm NA ND . MNA ND NA NA ND NA NA ., ND NA ND NaA ND NA NA
TCLP PESTICIDES ppm NA ND NA ND' NA NA ND NA NA ND. NA ND NA ND NA NA
TCLP HERBICIDES pom NA ND NA - ND NA NA ND NA NA ND NA " ND NA ND NA NA
TCLP METALS
Arsenic PO 3 NA 023 K NA ND NA NA ND NA NA 073 L, NA ND NA ND NA NA
Borium pom 00 NA 94 N NA 19 N NA NA 043 NA NA 051 NA 126 z NA 73 N NA NA
Lead pom & NA ND NA 66 NA NA ND NA NA ND NA ND NA ND NA NA
WET CHEMISTRY TESTS . . , o L o . ,, o ’ : 160
Ignitobiity degF =>140 >160 >160 >160 >160 >160 >160 >140 NA 5160 >160 >160 >160 >160 >160 >160 - - >
Comosivity std 2=<125 428 619 520 664 633 479 682 NA 602 7465 529 - 403 838 732 725 qobw
Reactive Sulfide ppm - ND ND ND ND ND ND B 1 NA ND 5% ND ND 57.7 ND ND . ozwu
Reoctive Cyanide ppm ND ND ND ND ND ND . ND NA ND ND ND ND ND ND ND s
Total Orgonic Carbon ppm 454 50000 16300 260000 5620 2460 5740 R 23900 R 14650 103000 38100 54 176 220 1070 -
Free Cyanide PPm ND ND ND ND ND ND ND ND ND ND ND ND ND ND zw et
Thiocyonate ppm - ND 461 107 138 128 ND ND R 122 R ND AL 872 ND 102 107 - 6 5
L - Anclyte present, Reported vaiues may be biosed low. Actual value s expected to be higher.
K - Anglyte present. Reporied value moy be biosed high. Actudl value is expected fo be lower.
N - Tentotive identification. Consider present. Speclol methods may be needed to confirm ifs presence or absence in fulure sampling efforls,
R~ Urwetiaible result, Analyte mary of mayniof be present In the sample. Supporting data necessary to confirmesult, Not included in otals.
ND - Compound not detected.
NA - Compound not anatyzed. 20516\ SOLIS\WM2DTCLP XLS
T
! L




TABLE 3

SUMMARY OF GROUNDWATER ANALYTICAL DATA Dy

WATER MAIN (SECOND INVESTlGATION)
HALBY CHEMICAL SUPERFUND SITE
WILMINGTON, DELAWARE

PAGE1OF 1
Sampie ID: 102
Sample Location: TP-31
Lab Sample Number: 36399
) Sampling Date: . 12/13/95
~ PARAMETERS Units’
VOLATILE COMPOUNDS * '
CarbonDisulfide ppb 1500000
Total Confident Conc. VOAs ppb 1500000
TENTATIVELY IDENTIFIED COMPOUNDS (TiCs) ppb ND
SEMIVOLATILE COMPOUNDS
Napthalene ‘ ppb 350
Phenanthrene ppb 14077
Total Confident Conc. BNAs ppb 490
TENTATIVELY IDENTIFIED COMPOUNDS
Unknown Alcohols ppb 48100 J
Unknown Cycloalkanes . ppb 32100 J
Unknown Organic Acids ppb 45200 J
Unknown Alkanes ppb 4920 J
Unknown Alkenes ) ppb 23800 J
Unknowns  ° ppb 35480 J
Total TICs . ppb 189600 J
TCL PESTICIDES/PCBs ppb ND
METALS
Aluminum ppb. 29600
Antimony ppb 119 L
Arsenic ppb 3840
Barium ppb 974
-Beryllium ppb 1.0
Cadmium ppb 1.0
. Calcium ppb . 10500
Chromium ppb 165
Cobalt ppb 114
Copper ppb 4810
Iron ppb 126000
Lead ppb 2330
Magnesium ppb 11100
Manganese ppb 2310
Mercury ppb 3.6
Nickel ppb 65.6
Potassium ppb 17200
Selenium ppb 58 B
Silver ppb 72 8
Sodium ppb 897000
Thallium ppb ND
Vanadium ppb 113
Zinc ’ ppb 790
WET CHEMISTRY TESTS. ,
Free Cyanide . | ppm NS '
Total Cyanide ppm 0.05 "
Thiocyanate | ppm 922 e

* Values listed reflect the combined standards for tne 'cis and trans’ isomers of '
1,3-Dichtoropropane.

B - Not detected substantially above the level reportad in Iaboratory or field blanks. Not included in totals.

L - Analyte present. Reported value may be biased low. Actual value is expected to be higher.

ND - Compound not detected.

NS - Insufficient sample volume.
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;IABLE 5

SUMMARY OF SOIL ANALYTICAL DATA - DRAINAGE DITCH
HALBY CHEM’ICAI. SUPERFUND SITE
- WILMINGTON, DELAWARE
PAGE I OF 6
Sampk 1 112 L n 4 e 2100 W @8 9 118 e 2% 125 N b
Sampia Locahon. w»7 ™7 w8 »e LAt P11 w4 w52 P12 LIP3 LAk 1) P18
Lob Sampie Numbar, 2528 30809 2630 832 34537 3533 uare X273 36534 36535 26634 20847
Dotey 1214195 12/14/95 1214/95 12714195 12134195 12714405 21495 1212105 12112/%6 1214195 12114795 121495 12115/%
Dapth (teahy ' 2530 4550 2038 7075 3540 3540 95100 3640 5540 5540 15120 5560 07102
PARAMETERS Undy
VOLATIE COMPOUNDS *
MelhyleneChicide Pom, NO M o1 4 oo 4 NO ND NO ND ND ND ND N ND
CarbonDuwiide PPMm 0083 J 3 [ 84 6700 000 20 94 14 4300 %00 o000 %00 J
Senzena ppm ND ND 0 en ND NO N ND NO ND ND ND N
Tetrachioroathene ppm ND 4 NO NO ND NO ND ND NO ND NO O NO
Toluone Ppm ND NO o i 0488 o ND ND ND ND ND NO NO NO NO
Ethyloenzens pom NO NO 023 J 007 § NO D NO NO NO NO NO NO NO
Xylonos (total) pom ND NO ) o4 NO ND ND ND NO NO NO NO NO
Totol Confidant Conc. VOAS ppm 0063 £ 2554 w0 4700 5000 20 94 4 40 3500 19000 250
[Tentatively centiied Compounds MG - . - .
Uninown Alcohol ppm NO S4 ) NO 20 ) ND ND 5 J e J 20 NO NO NO NO
Unlgown Sokane ppm NO 2 r NO 27 ® NO N0 NO 55 084 # a0 NO NO 20 ®
Deopropyl Efher ppm NO ND ND NO NO NO NO NO 085 NJ NO NO NO NO
Unknown Alane ppm: ND ND 0% 4 ND NO NO. NO 37 ) N ND NO NO ND
C7H14 Cyciookane P N NO 08 3 [ ND ND NO NO NO NO NO NO NO
COHIS Alone PpM NO No 097 J NO N ND ND NO ND NO NO NO NO
C9H0 Akone pem N ND 057 J N NO ] NO NO NO NO NO NO ND
C10H22 Akone pom NOD NO 0a88 J ND ND NO ND NO NO NO NO NO ND
Unknowns. ppm NO 3 3 NO e 3 ND NO NO sy 538 J ND ND ND NO
Total s pom NO ° 364 5765 NO NO 3 485 2628 NO L] N NO
SEMIVOLATLE COMPOUNDS
pom NO 083 J ND N ND ND NO ND NO N0 NO NO NO
2:Msthylphenol pem ND 0s7 3 NO NO NO NO ND ND NO, NO NO NO NO
2-Mathylphenol ppm NO 16 3 0095 NJ NO . ND NO ND 16 4 ND NO NO NO ND
thaiene pom 006 NJ 12 ) 16 4 ND NO MO NO ND N NO NO ND O
2-Mathyinaphthaiens ppm [ ] ast J 17 ND NO ND NO NO NO ND ND NO NO
Aconaphttylene pom om? NJ 0045 NJ NO ND ND NO NO ND NO NO NO NO ND
Acsnophthiens ppm 0058 NJ 025 N2 o I NO ND ND ND N D NO NO NO D
Doenzoturan ppm 0ars N a2 N o J ND NO ND NO NO ND NO NO NO NO
Fluorene pom, 0086 NJ 026§ 0 4 ND NO ND NO NO N ND ND NO NO
Pantachiorophenot pRm N ND ND N ND NO NO ND NO ND ND NO NO
Phenanthrene Ppm 0% J 12 4 8 J NO ND No ND 13 ) NO 5N NO NO NO
Anghiocens pom 0047 NJ 018 I 039 1 NO ND ND ND 024 Ny NO NO D ND N
Corbxaoks ppm 0046 N3 Cls J [T ND ND ND ND NO ND NO N ND NO
Fluoionthena ppm 064 3 [N 14 2 ND ND ND NO 1 NO NO NO NO ND
Pyrone pom 0w ) I 12 ) NO ND NO NO 062 4 N ND NO NO ND
Benze{alanthrocene ppm 025 NJ 042 J 0% J NO NO NO NO 053 NJ ND ND NO NO ND
Chrysena ppm 03 J as2 4 0 J NO NO NO NO 047 NJ N ND NO ND NO
bhe2Ethyheaylphthokate ppm 18 085 J 047 8 15 NO NO NO NO NO ND ND NO n
Barzodifuoionthena PRM 082 J 082 J 0% J NO ND No ND QU N NO ND NO NO NO
Serzo(ituoranthone ppm ol 4 02 J 028 § ND ND NO ND NO NO NO NO ND N
Benzo(a)pyIens ppm 013 N 632 3 05 4 ND ND ND ND 029 NJ ND NO ND ND NO
' Indano(}.2.3cdipyiene ppm 024 NJ o 2 022 ) NO N> ND ND ND NO ND ND ND NO
Dbonza Nanthracone pem 0082 NI NO 0074 NJ NO NO NO D ND ND NO NO ND N
Banzotg.h.Dparylene ppm 022 N 018 3 oz ND . NO ND NO NO NO ND NO NO NO
Totol Confidant Conc. BNAs. ppm 426 11988 RYes 4 ND NO ND NO LY ND s NO NO ND
Tentatnol Icentiied Compaundis
Unknown Akcohol pPm 49 3 53 9 ! o4 s S E ) 2740 J e J 2850 J 29 1 34 ) 0 9 %0y W)y
C4HIZ Hydrocarbons sem ~o g NO 7 NO 700 4 2 NO 3 4 30 4 2 s 20 4 s7 4
Unknown Organc Acxis ppm NO He g ND ) NO NO ND ND NO NO NO 150 3 N
Octadocanoic Acks opm| « ND NO NO a7 NI ND ND ND ND 1Ny NO NO ND HO
Cetyt hiogiycoiate pem N 2 N 4N 45 NJ &0’ Ny SN, 65 N ND 16 Ny 180 NI 17 N 20 N NO
Nopthaiena, 1-heinyi ppm NO NO 16 NJ NO ND ND NO ND NO NO NO No NO
Dimatiwi Nopthalene komer pp®. NO NO 133 NO NO ND NO ND ND NO NO NO NO
Unknown PPm ST ®Re Y w45 ) o7 9 @7 g 5260 9 8696 JA 2 3 52 4 086 J %7 3 >0 4 247
Unknown Thiogivcokate ppm NO ND NO NO a0 ND N ND ND NO N NO L]
Thioaighcot pom MO ND N NO ND ND 23 N ND NO NO NO N 63 Ny
1-Hoxonat, 3.5.5-Tmathyt ppm N NO NO NO NO NO ND O ND NO NO 20 N NO
Dodecanok Ackd ppm NO ] NO NO NO N NO ND NO NO N NO
fotal hC'y ppm slo1 s132 . 06 5660 10560 12550 9778 5300 a1 94%0 % 1080 3248
TCL PESTICIDES/PC s
dolta-BHC ppm NO NO NO oo 4 NO NO N 0ms K ND ND NO ND NO
gamma-BHCLindane) ppm NO N NO ND* NO N o] oms K ND NO NO No NO
Heptachior ppm NO NO NO NO ND NO NO NO ND NO NO ND NO
Heptachoreparkie ppm 1] ~0 o ~O NO- ~NO NO NO - ND NO N NO NO
Encloniont epm|  o00% 3 N NO NO NO NO NO NO ND ND NO oosa 3 NO
Digidn Ppm NO NO NO NO NO NO No NO ND NO NO o4} NO
4.4.006 Pom N N NO N NO ] NO 00088 K ND NO NO NO NO
4.4.000 ppm| o006 3| 007 XK O oo 3 ows } 0042 J NO o1 K ND oost ) NO No N
Encotu¥arwuiate pom NO NO NO NO ND NO NO NO NO ND NO NO ND
44001 ppm N NO NO NO NO NO NO 0015 XK ND ND 00037 ) NO NO
Enciinkatons pom N NO NO NO ND NO NO NO ND NO ND ND Ho
Enarnaldenyde Ppm N NO o NO NO ND NO No ] NO NO ~D uo
R clpho. Chiordane PPM 0005 4 NO NO NO NO NO NO ND ND oms NO NO ND
- gomma-Chiordane ppm NO 00082 XK NO NO NO NO NO NO NO 007 J NO 02 4 ND
Arocior-1254 Ppm 024 03 X NO oS 4 NO NO NO NO ND 28 ) 0% 3 ) ND
Asocior 1260 ppm 023 035 X NO 17 ] NO N NO NO ND 193 NO NO NO
3 F ‘ot field blonies, Not Totok. -
. J- Anciyte pretont. Repoited volue may not ba accurote of proaciss. : =
K- Anolyte presant Reported vohse may ba bi Actuatvaiug it exp o k - - - -
N .- Tontathe identicotion, Consiier prasent. be L Hutwre sampling offorts.
NJ if o dus to paof resokstion, o prosont .
AQCH Qlc k¢ duct 20316/30L98/DRARNZ XIS
R A may not be present in o .

nacessary 1o confiem tesult, Not includad 1 lolak . - .
ND » Compound nof datected. .
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TABLES
SUMMARY OF SOIL ANALYTICAL DATA - DRAINAGE DITCH

HALBY CHEMICAL SUPERFUND SITE
WILMINGTON, DELAWARE
PAGE3IOFS
Sample © 163 164 160 162 165 {DUP.12) 153 ] 15 152 86 @UP-11Y 149 150
Sample Locaton 19:37 .37 .38 1P-38 .38 P39 TP-39 P40 P40 P40 P41 P4l
Lab Somee Numbet 39081 0082 %078 30000 39083 3070 3071 39008 39069 9073 30066 30087
Sampwng Date 13019 1730196 1 3019 130/9% 143019 1129196 112096 1129/9 11299 1,209 1 30/9% 1720198
Depthfeeh) 20:85 130135 7078 9095 2095 4045 | 115120 5560 9095 2095 4048 8500
PARAMETERS Unifs
[VOUATIE COMPOUNDS * .
MethyleneChionde pom ND NO ND NO ;N NO NO NO ND NO N ND
CabonCainde pom i7000 170 4% &3 72 ND ] NO NO ND NO No
Borzene pom NO NO 85 ND ] 019 J ND NO ND NO 023 ) NO
Tokane pom nNo NO 031 J ND ND ND ND ND ND NO o071 J NO
Ethyberzene ppm NO ND 062 J NO ND ND ND NO ND NO 012 J NO
Totol Confident Conc. VOAS ppm 17000 70 8545 83 72 a9 NO NO ND ND 0421 O
Tentatively Identified Compouncs (KCs)
Unknawin Skaxane pRm D 2 ND ND NO NO ND NO NO 0% & N0 W
Drtsopropyt Ethat ppm ND NO 72 Ny 36 NS 33 NJ ND ND ND o NO ND NO
C §0H20 Hydrocarbon/coetuting pom ND ND ND NO ND ND ND NO NO ND 39 4 NO
Unknown Alkane ppm D ND NO ND ND 176 ) O NO N ND 3% J HO
Unknown AkanesUnknown ppm NO ND NO NO N0 085 3 no ND NO NO NO NO
COHIBC; PRm NO NO NO ND NO 253 ND NO O NO NO NO
C9H 18 Cyciookane/Uinknown oom MD NO ND ND ND 036 3 o N NO NO NO NO
COHIB Cycioakane/CI0H22 Afkane pom ND NO ND NO ND 13 ) ND NO ~ND NO NO NO
COH20 Alkane ppm ND N0 ND NO NO 148 4 ND ND NO NO o8l NO
COHZO AMone/nknown pom NO KD ND NO NO 087 4 HD NO ND NO ND ND
CI0H22 Akcne Ppm NO NO NO ND NO 28 4 ND NO NO N 074 3 NO
C8HIS Cycloakane Ppm NO NO NO NO NO Lz NO NO ND NO 1] NO
pom MO NO MO ND ND 485 ) NO NO N NO 157 2 NO
Cyeiohexane, methyl pRm NO NO 25 Ny NO ND ND NO ND NO NO 19 N ND
Unknawn Cyclookane pom NO NO NO NO NO NO ND ND NO NO 09 J ND
Dmethyicyclohercns leomes Ppm NO NO NO NO NO NO ND ND NO N 122 NO
Ehyimethyicyclohexone komes ppm ND NO ND NO N ND NO No ND ND 25 ) NO
Uniown Hycrocarbons ppm NO N NO NO ND 144 4 NO NO ND NO 27 ) ND
C11H24 Akone/coekting unknown pRm NO NO NO NO NO 234 4 NO NO NO NO 18 4 NO
C11H24 Akane/C 10H20 Cyciockane ppm NO NO HD ND NO 189 ND NO ND ND NO NO
C11H24 Akanejurknown ppm NO ND NO NO ND 054 3 NO NO NO NO NO NO
C10H20 Cycloakane Unknown = NO NO NO NO NO 31 ND ND NO ND N ND
C10H20 Cycloakane pom ND NO NO NO NO 344 ND ND NO NO 34 NO
e thyicyciohexane komes ppm ND NO NO ND NO ND ND NO NO NO 18 4 NO
Coelting Unknowns PR NO ND ND ND ND NO HD NO NO NO 150 NO
Timattyioanzene ppm NG NO O NO NO N ND NO NO NO 999 4 ND
Decanydionopihalene ppm NO NO No NO NO NO ND NO No ND 3 NO
: Decahyaronapthalene isomer pom ND NO ND ND ND 23 3 NO NO ND ND NO NO
COHIO/C 10414 Atomatic: PEM NO NO 25 3 NO ND ND ND ND NO NO NO NO
C10H14 Aomatic/nknown Hyarocabon | ppm NO NO D ND NO 09 3 ND ND NO NO NO "o
Elwicimetty benzens somec pom ND NO 17 NO NO ND ND ND O ND 568 3 N
Drethyibenzens somet ppm ND NO ND ND NO 1 ND ~ND NO ND D NO
Total HC 3 ppm NO ND 139 3 33 M7 ND NO ND NO 735 ND
SEMVOLATLE COMPOUNDS
Phenci pom ND 021 o ND ND ND 0045 J 002 NI ND NO 004 ¥ HO
4-Mattyiphenol pom 02 3 oms 1 1z ool J a2 § NO ND 001 NJ NO NO NO NO
Nophinalene ppm 0024 NO 27 N NO NO HD 0007 NI NO NO 683 3 HO
2-Maihyinaphihalene Ppm NO NO 29 3 NO ND ND ND 0005 NJ NO NO a4 NO
Acenaphihykene ppm O NO 0wl Ny NO ND ND HD NO NO ND ~NO ND
Acenaphihene Pem NO ND 20 NO ND NO HO NO ND ND ND ND
Fluocene Ppm ND ND 20 NO ND NO ND NO ND NO NO NO
Phenonirvene pom 0008 NJ NO 2 NO NO 017 5 O 008 Ny ND ND [ER NO
Asitvacene pem ND NO 47 NO NO 004 3 ND ND ND NO 831 N NO
Cartxaole ppm ~NO no 6% 4| MO O ; NO NO ND NO ~NO NO NO
Fuoianinene ppm 0016 Nt NO 16 NO ND 0012 ) ND 0017 N} NO O ] o
Pyiene ppm 0014 NJ o F:) Ho NO o1 MD 0015 Ny ND NO 16 ) Ho
Berzo(manttracene ppm NO ND 12 ND ND 0022 KA ND 001 NY HO NO 0% 3 [
Civysens epm o ND " NO ND 003 4 ND 0013 Ni HD NO 067 4 NO
b2 Ettwibexydphinciate pom 009 8 ND ND o 8 03 8 007 B (] 0o B ND ND 158 ows 8
Befzo(pucronthene pom NO NO 84 NG . M 002 4 Ho 0014 NJ ND ND 062 J 3
Berzotkiroranthens pprm ND NO 3 NO ND 0907 N 1o 0004 NJ HD ND 010 Ny NO
Berzo(pyrene pom ND NO 9 ND ND 0016 N Ho 8009 NJ NO ND o84 2 Ho
Indenctl.23calpyene pem ND NO 33 NO N GOIIN. HO 0006 NJ ND NO 040 Ny nNO
Dberz(ahianinecens ppm ND NO 12 ND NO ND ND ND ND ND 0% N NO
Benzo(g hperyiane opm NO N 38 ) NO . N 6016 NA ND 001 NJ ND NO 059 NJ ND
Totas Confictent Conc BiAs pRm o002 0235 134 361 (1] 0023 e4r1 ous 0142 ND NO 123 NO
Tentamualy identtied Compounds.
Unknown Alcohol ppm 24 N ND ND NO NO ND ND ND ND ND Ho
Unknown Organc Acics pom 99 18t 3 Wy 1058 4 1693 ) ND 156 ND ND NO D NO
Unknown pom nu oy a2 ) 223 1 2823 4 1406 J qc4 J 198 3 D 016 4 1245 3 0y 4
Unknown pom 1300 26 ® NO 22 ® P NO ND ND ND o5 ® ND ND
pom ND 07 Ny NO NO ND ND ND ND NO O NO 23]
Sarzgidehyde pom ND 076 Ny NO 018 Ny ND NO ND ND NO NO ND NO
Acetophenoo ppm NO 10 ND 042 N1| ND ND ND NO HO NO 2o HO
Berzcic Ackd pem 08 NS 039 NJ ND o8 Ny 086 Ny ND ND (L) 03 Ny 042 Ny 13Ny O
13-Piopanedione. | 3aghen pom NO 045 N} NO ND NO NO HO NO ND NO HD NO
Unknown Aldot Condersate ppm ® e w678 NO ioss ® [PIRTIN } 921 k| 10001 sAB 101 A ND [PIE{ ] ND 533 »
Unknown Akiol Condensice ppm NO 051 A ND LA a8l JA NO 03 JA NO ol A 02 A O ND
Berzanecetic Ackt ppm o NO NO NO 1] NO 03 NS NO NO ND ] ND
Loue Acd ppm a4 BNS 53 NiB ND 3r 04t 2 NO ND ND NO 02 ® %R MO
thyl nopthciens pem NO ND ND ND ND 38 3 ND NO NO NO 59 3 NO
Decatwo napthatene lsomer pem NO ND NO NO MO 155 ND ND ND NO ND NO
Timetnynopialens eomer ppm ND ND NO NO NO 150 g ND NO NO NO 38 2 ND
Cl6H30 Alkane pem ND NO NO NO ND NO HD ND NO NO NO NO
Unknown Alcetyde pom ND 1] NO ND NO ND MD 01 NO ND NO N
Unknown Alkane pem NO NO NO NO N NO ND NO NO NO KO ND
Unknown Akene ppm NO NO 3] ) NO ND NO 019 4 NO NO ND ND
2-Thobicycio heptane oom NO o6 My o 024 Ny N ND ND ND NO ND ND ND
Emyinapthalane somerUnknawn ppm NO ] Mo NO HO ND ND ND o1 4 ] HD NO
CI5HI2PAH epm NO N 56 4 NO NO 04y Ho ND ND o NO o
CI6HIAPAH ppm NO NO 205 4 ND NO 04 ) Ho NO ND ND o HD
Methoxychiot/Caryover PRm NO ND ND ND NO NO o NO N sz N NO NO
Pokritic Acid ppm 1N NO ND ND NO NO Ho ND NO ND NO NO
Styiene ppm ND [T} ND ND NO ND ND ND ND ND ND HD
Eanone.2:yckosy-1-bhenyt ppm NO 614 NS NO HO ND ND HD ND ND ND ND MO
Borwo (8 Nopiha (2.1-0) Trioph epm ND NO 36 NO NO ND ND ND ND NO N ND
CISHI0/CISHI2 PAHS ppm NO NO B NO ND ND ND NO ND NO MO NO
Cl0HIZPAH opm a0 No 53 2 NO ] ~No NO NO NO o NO =]
CITHIPAR ppm NO NO 63 4 NO NO NO NO ND NO 5] NO NO
CITHIZPAH ppm NO N a2y ND NO NO ND NO NO ND HO O
CI8HIZPAH ppm N MO 262 3 N NO TN NO NO ND ND NO o
CIMI4PAH ppm ND ND 6 3 ND NO NO ] ND ND ND ND NO
C20HI12PAH Bom ND NO 67 1 HD ND ND ND ND ND NO ND NO
C2HI2PAH N PPM ND NO 51 g NO ND ND ND ND ND NO o ND
TolaiTiC s pom 5514 10278 4075 093 21223 215 20713 06 05 0802 472 o1
1CL PESTICIOES /PCBs
- PPm NO NO 20065 ) ND ND ND o] ND NO ND 1o NO
44000 ppm O NO 00058 J N ND NO NO NO NO NO o015 NO
44.007 —lpom| NO ND ND NO NO NO ND NO NO oode )
B Not ha lavel ‘of held ianies Nof totis.
3+ Anclvte present Reporied vk May ot be Gcouake of precoe
K- Anchy o oy lobe owet
N-Tenlatne isentification Consider presont o ink ing eff
. [TH due fo poor resckition. prasent of quontity
AIKCS) « Indicates thot o TC & 0 sspacied Siokcondensation procuct 208165OLIDRANZ XS
R ~Urvek Arciyt e e Nol nckuded in totak.

5 v
ND - Compound not datected. .
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TABLE S oriciaL
SUMMARY OF SOIL ANALYTICAL DATA - DRAINAGE DITCH aa& - “_—
He
HALBY CHEMICAL SUPERFUND SITE .
WILMINGTON, DELAWARE :
PAGEAOF 6
Sompie I0- 112 n 13 114 16 | 121 (OUP5) 1i7 088 089 18 119 120 125 | 128(DUP) 126 127 132 136 | 142 (our)
Sompie Location.| w®7 -7 w8 w8 ™ -1 w®n P12 P12 P13 13 P18 P18 .18 w2t w21 °-2 w34 P34
Lob Sampie Number- 36528 36827 36529 36530 36532 36537 36533 36272 36273 36534 36535 3883 36647 36450 36648 36649 36788 37299 37305
Somping Date 12114795 12714195 12/14/95 12/14/95 12014795 12/14/95 12714195 12/12/95 12/12/95 12/14/95 1214795 12/14/95 12/15/95 12115195 12/15/95 12/15/95 12/18/95 12/28/95 12/28195
Depth (feet) 2530 4550 3035 7075 3.5-40 3540 95100 3540 5560 5560 115120 5560 9.7-102 9.7-102 8085 115120 7580 4045 4045
PARAMETERS Units
METALS
Alurrinurm ppm 4910 8740 9330 7360 4500 2190 9500 4490 10100 1140 4330 540 9530 810 15800 8430 19000 3420 6520
Antimony ppm ND ND ND ND ND ND D 35 ND NO ND NO ND ND ND ND ND 791 351 ’
Arsenic ppm 463 a3 208 137 8770 7380 51 334 87 1310 334 3310 88 54 322 5.4 163 2 356 —
Barium ppm %05 104 781 32 1 a0 &7 210 408 811 2.1 797 483 449 127 454 97.8 33 148 i
Baeyliom ppm N 053 031 a9 [£) oioJ 048 022 0.3 ND 027 37 0.58 037 0.49 0.40 092 022 | 035 o
Cadmium pom 15 15 010 J ND 180 1.5 0.32 170 ND 26 025 97.4 072 048 034 0.45 0.47 15 1.2
Calclum ppm me 2080 951 N7 1940 1050 80 807 164 678 . 629 117200 825 883 536 128 784 82 679 .6
Chromium ppm 581 25 201 187 483 39.4 202 26 102 16.4 156 108 257 27 %6 166 480 204 23.1 (e ]
Coboit pom 156 19.3 128 a6 049 59.8 44 102 36 57.4 32 L] 48 47 151 82 133 651 563 ™
Copper ppm 628 1250 19 97 {3100 9190 ne 188 J AN 2260 143 23%0 109 92 120 108 99 474 239 az
¥won ppm 20800 20600 19800 13900 18700 10800 18700 78000 19700 15800 14200 124000 34000 25%0 11500 2100 23600 36900 | 35300 .
Leod Pom 284 306 143 15.6 420 a7 67 292 28 884 25.1 154 56 62 305 43 9.7 1870 657 " -t
Mogneskm ppm 120 1980 1940 1510 160 372 2150 91 1690 206 849 3640 wio 2140 2570 2210 5070 NS i730
Mongonese opm 201 262 122 523 368 187 e 315 752 9.6 455 9060 %4 784 88.8 88.7 167 ot L
Mercury pom 55 L3 044 ND 3y 7950 ND 05 014 146 ND 92 ND ND 014 “ND ND 057 0.23
Nickel pom 639 185 130 76 228 348 1o 230 8.1 9.1 59 122 107 108 159 1ne 22 139 164
Potassium ppm 767 965 1140 603 597 261 986 276 600 307 02 654 859 %9 1720 1530 1730 553 1040
Seleniurn Ppm 093 B 158 ND ND ND ND ND 12 1 ND 21 ND ND NO ND ND ND ND 241 L
Shver ppm 13 089 Q35 J ND 23t 42 ND 38 ND 195 ND 098 ND ND ND ND ND 41 2.1
Sodum ppm a3 1780 28 B 378 8 2100 1860 821 350 8] 331 B 437 B §71 22900 2670 2650 1200 1080 7470 445 B 49
Tholkim ppm 4L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Vaonodium ppm 3180 34 313 2.1 278 203 382 s 28 8.4 206 393 423 354 535 275 472 219 281
Zne ppm 1360 827 215 80 12600 13500 99 825 477 n20 429 54000 341 327 1580 313 124 830 732
Cyonide ppm 1.9 26 25 ND 262 198 ND 12 ND 382 ND 47 093 ND ND ND ND 251 191
B - Not detected substantiolly cbove the levsl renorted in laboratory of tiekd blarks
+J - Anaiyle present. Reported volue may not be accurote or precise.
L - Analyte present. Reported vatue may be biased low. Actudl vaiue is expacted to be Ngher.
" ND-Compound not detected B D
-
Sompie ID 137 130 | 143(DUP-8) 180 | 144 (DUPS) 141 | 125(DUP-10) 163 64 160 162 165 (DUP-12) 153 164 151 152 156 (DUP-11) 14 150
Sompie Location P34 °35 35 35 P35 P36 .38 37 ™37 738 38 38 w39 P39 P40 °-40 -20 -41 L)
tob Somple Number 37300 37302 37306 37308 37307 37304 37308 39081 39082 39078 30080 © 39083 35070 39071 39068 30069 39073 39066 39087
Sampling Date 12/28/95 12/28/95 12/28/95 12/28/95 12128795 12128095 1212895 13096 1730196 1130196 1130796 1/30/96 1729196 12919 Y209 129196 H2919% 12919 Y019
Depih (feet) 95-100 5055 5085 9.5-100 95-100 95100 95160 8085 130135 075 9095 9095 4045 115120 5560 9095 9.095 4045 8590
PARAMETERS Units .
METALS
Aluminum pom 10100 £620 10300 9600 11200 12000 8530 13300 12200 16100 19700 18600 12000 8980 5040 14200 14600 8010 16900
Antimony pom ND ND ND ND ND ND ND ND ND 33 8L ND ND ND ND ND ND ND ND 12
Anenic pom 5.1 11900 7500 29 35 283 173 63 54 776 53 57 29 23 365 59 56 55 60
Borksm pRm 37 216 35" 388 451 750 " 575 " 725 547 74 61.2 58.7 169 25 739 453 441 104 534
Berylium ppm 0.47 2.1 15 0.40 0.45 18 10 15 0.50 R} 0.2 064 055 0.44 016 053 05 048 0.54
Codmium pom ND 98.8 528 ND ND ND ND ND ND 39 ND ND ND ND ND ND NO ND ND
Coiclum pRm 804 B 5460 21 0.1 8 8.4 B 06 320 205 95 2700 160 172 5180 105 8 130 642 47 29000 232
Chiomium pm 191 154 945 180 207 258 45 206 336 39 362 353 2.6 195 157 313 EIR| a8 293
Cobott ppm 598 . 1210 501 58 68 149 97 78 62 688 74 7.0 13.0 a9 2.4 6.4 6.3 7.3 64
Copper ppM 107 4990 4970 109 120 na 57 78 125 845 142 13.4 8.1 68 3.6 186 193 451 208
won ppm 22200 83200 57600 18400 21300 15900 &40 7120 31500 2100 24700 25400 19500 126800 9100 29900 30500 16300 29900
teod ppm 15 365 425 53 52 8.0 54 67 69 57 93 89 196 Al 726 154 07 759 17.3
Magnesium ppm 2380 1580 2520 2120 J 2480 17%0 100 1680 2780 2820 2810 2760 7410 1860 1100 3170 3020 17400 2580 v
Manganese ppM 124 L anot 2180 L 748 L 88.4 L, 108 t. 760 5.7 104 167 88.2 88.0 164 848 €56 120 " 33 143
Metcury pHm ND 173 10.4 ND ND ND ND ND ND 0.31 ND ND 14 ND ND 007 ¢ ND 47 ND
Nickel pom 106 174 03 100 15 144 96 156 1“1 399 145 14 243 86 49 132 129 146 130
Potassium ppm 1190 8 378 1080 1420 1710 657 3 385 B 1490 871 1460 1400 3420 647 598 1800 1780 1270 1410
Selerium pom ND 21 ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND NO ND
Siver pom ND 33 54 ND ND ND ND ND ND 15 ND ND ND ND ND ND ND ND ND
Sodum opm 704 B 7190 4370 1030 8] 1050 B: 7030 410 1690 677 2150 8 814 761 163 8 319 8 201 246 B 218 199 8| 167 8]
Thotium pRm ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Vonadium pRM 39.1 303 a3 35 us 279 67 243 428 439 525 0.4 85.6 23 157 437 456 2928 4.7
Znc pRM 553 63800 27400 23 326 32 21 1430 356 -5320 288 372 739 2.6 316 63.7 5301 %91 48.2
Cyonide pom ND 277 1 253 L ND ND ND ND ND ND 15 ND ND NO. ND ND ND. ND 14 ND

8 - Not detected substonticlty abave the level reported in laboratary of field blanks.
J - Anolyte present. Reported value moy not be accurate or plecese.

L-Analyte present Reported vaiue may be biosed low. Actud volue s expected to be higher

ND - Compound not detected
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TABLE 5 wy
SUMMARY OF SOIL ANALYTICAL DATA - DRAINAGE DITCH (=
HALBY CHEMICAL SUPERFUND SITE %
WILMINGTON, DELAWARE Pt
PAGE 5OF ¢ oz
[ =X
Sample 1D; T2 m 13 114 116 121 (OUPS) 117 088 089 118 110 20 125 {128 (OUP-6) 126 127 132 136 [142 OUP-H
Somple Location: RCRA w7 ™7 P8 it ™11 1 ™1 -2 .12 P13 .13 P18 .18 P18 ™21 P21 w23 P34 34
Lob Somple Number: Toxicly 3528 36527 36529 3650 36532 36537 | 36533 36272 . 36273 36534 36535 36536 36647 36650 36648 36649 36788 37299 37305
Samping Date:| Reg. 12714195 1214195 12/14/95 1271496 12/14/95 127149 12/14/95 | 12112195 12n2es | enams 120495 | 12114095 12/15/95 1211505 | 12/15/95 12/15/95 12/18/95 12128095 12/2895
Depth (feet): Levels 2530 4550 3035 70758 3540 3540 95-100 3540 5560 5560 15120 5560 9.7-102 97102 8085 11.5-120 7580 4045 4045
PARAMETERS Units
TCLP VOLATILE COMPOUNDS . .
VinylChloride ppm 02 NA 0001 J ND NA ND NA NA ND NA ‘ND NA ND NA NA ND NA ND ND NA
Methyl Ethyl Ketone ppm 200 NA 0032 0017 NA ND NA NA ND NA ND NA ND NA NA ND NA ND 001 NA
Trichioroethena ppm - NA 0.0 ND NA ND NA NA ND NA NO NA ND NA NA ND NA “ND ND NA
Benzene ppm 05 NA ND 0.003 NA ND . NA NA ND NA ND NA ND NA NA ND NA ND ND NA
Tetrachiorosthene ppm - NA 0.020 ND NA 0041 J NA NA ND NA 0046 J - NA ND NA NA ND NA ND ND " NA
Total Confident Conc. VOAS ppm NA 0055 0m NA 0041 NA NA ND NA 0.046 NA ND NA NA ND NA ND 00 NA
TICLP EXTRACTABLE ORGANICS * ) . ' . .
o-Cresol ppm 200 NA ND ND NA ND NA NA ND NA ND NA 0012 J NA NA ND NA ND ND NA
m&p-Cresal ppm 200 NA o009 J ND NA ND NA NA 0071 NA ND NA 0048 NA NA ND NA ost0 J ND NA
Nitrobenzene ppm 2 NA ND ND NA ND NA NA ND NA ND NA NO NA NA ND NA ND ND NA
Total Confident Cone. BNAS pPM - NA 0019 ND NA ND NA NA oo7t NA ND NA 0.060 CNA NA ND NA [eT) 1] ND NA
TCLP PESTICIDES ppm NA ND ND NA ND NA NA ND NA ND NA ND . NA NA ‘ND NA ND ND NA
TCLP HERBICIDES ppm NA ND ND NA ND NA NA ND NA ND NA ND NA NA ND NA ND ND NA
- hctp Merats . , . - . : L : o .
Arsenic ppm 5 NA 040 15 NA 36.1 NA NA 27 NA 56 NA ND NA NA 44 NA 22 06 NA
Barium ppm 10 NA 79 0.82 NA 0.6 NA NA 232 NA w7 NA 35 NA NA 882 NA 128 a7 NA
Chromiurm ppm 5 NA ND ND NA 003 NA NA oo1” NA ND NA 21 NA NA 014 NA ND ND NA
Mercury | ppm 02 NA ND ND NA ND NA NA ND | NA ND NA ND NA NA ND NA NO 00004 NL NA
Sefenium ppm 1 NA ND MD NA ND NA NA ND NA ND NA ND NA NA ND NA ND ND NA
Leod ppm 5 NA ND 023 NA ND NA NA ND NA ND NA ND NA NA ND NA ND NO NA
WET CHEMISTRY TESTS
Ignitability degH  =>140 >160 >160 >160 >140 >160 NA >160 >160 >160 >160 >160 >160 >160 NA >160 >160 >160 >160 NA
Corosivity std | 2=<125 7.20 00 7.88 532 601 NA 827 521 453 708 507 879 431 NA 867 432 8.34 718 NA
Roactive Sufide ppm - 447 337 ND ND ND NA ND 725 ND 219 503 65.1 ND NA 946 NO 76.1 3% NA
Recciive Cyanide ppm ND ND ND ND ND NA ND ND ND ND ND ND ND NA ND ND ND ND NA
Tolal Organic Cabon | ppm 25600 39000 21000 450 99400 153000 1100 41800 5200 63500 2410 93900 3240 260 60500 1450 21800 35100 83400
Free Cyankie ppm ND ND ND ND 24 R ND R ND ND ND ND ND ND ND ND ND ND ND ND ND
Thiocyanate ppm 167 1 043 L 90 1 1% 1 29 L 194 1 28 L 2 12 247 L 625 L| 12500 L 4180 4770 2890 743 1470 99 856

L

J - Anolyte present. Reported volue may not be accurate of pracke.

L - Anaiyte present. Reporied volue may be biased low. Actual value Is expacied to ba higher.
N- Teniative identification. Consider present. Speclal methods may be nesded to confim ifs presence or absence in future sompling efforts.
R - Unrekable resull. Analyle may or may not be present In the somple. Supporting data necessary fo confirm result, Not included in tofols.

ND - Compound nof detected.
NA - Compound not anolyzed.
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TABLE 5 3
SUMMARY OF SOIL ANALYTICAL DATA - DRAINAGE DITCH (Ve
HALBY CHEMICAL SUPERFUND SITE =)
WILMINGTON, DELAWARE Mn...
PAGESOF & <
Sompte 1D 137 139 123 OUPB) 2G| 144 OUP5) 41| 145 (OUP-10) 1683 64 160 61 62 [i65 (DUP-12) 153 54 6] 162 | 156 OUP-1T) 149 150
sample Location: RCRA P34 P35 P-36 ™35 P-35 10-36 P-36 P37 37 P38 P-38 P38 . TP38 -39 30 P-40 P-40 P40 1P-41 P-4
Lab Sample Number: Toxiclly 37300 37302 37306 37303 37307 37304 37308 30081 39082 30078 39079 30080 30083 | 30070 | 071 | o068 | 30060 3073 | 39066 | 39067
Sompling Date: Reg. 12/28/95 12/28/95 12/28/95 | 12/28/95 12/28/95 | 12/28/95 12728095 | 1aoee | vsoes | viaoes | 13098 | ssoree 1730196 | 20196 | 1729096 | 1729198 | 1129096 112919 | 1129196 | 172919
Depth (feet): Levels 95100 5055 5065 | 95100 95100 | 25100 9.5-100 8085 |13.0:135 7075 7075 | 9095 0095 | 4045 [11.5120 | 5560 | 9095 2095 | 4045 | 8590
PARAMETERS Units
TCLP VOLATILE COMPOUNDS '
VinyiChioride ppm 02 NA ND NA NA NA ND NA ND NA - ND NA NA NA ND NA ND NA NA ND NA
Methyl Ethyl Ketone ppm 200 NA 003 NA NA NA ND NA ND NA D NA NA NA | ° ND NA ND NA NA ND NA
Tichioroethene ppm - NA ND NA NA NA ND NA ND NA ND NA NAT| . NA ND NA ND NA NA ND NA
Benzene ppm 05 NA ND NA NA NA ND NA ND NA 01 NA NA NA ND NA ND NA NA 0.001 NA
Tetrachioroethene ppm - NA ND NA NA NA ND NA ND NA ND NA NA NA ND NA ND NA NA ND NA
Total Confident Conc. VOAS ppm NA 003 NA NA NA ND NA ND NA 0.091 NA NA NA ND NA ND NA NA 0.001 NA
TCLP EXTRACTABLE ORGANICS * ' "
o-Cresol ppm 200 NA ND NA NA NA ND NA ND NA ND NA NA NA ND NA ND NA NA ND NA
m&p-Cresol ppm 200 NA 002y NA NA NA 0016 NA 00t J NA 0,052 NA NA NA ND NA ND NA NA ND NA
Nitrobenzens ppm 2 NA ND NA NA NA ND NA ND NA ND NA NA NA ND NA ND NA NA ND NA
Total Confident Conc. BNAs ppm - NA 0., NA NA NA - 0016 NA 0.0t NA 0052 NA NA NA ND NA ND NA NA ND NA
CLP PESTICIDES ppm NA ND NA NA NA ND NA ND NA ND NA NA NA ND NA ND NA NA ND NA
TCLP HERBICIDES ppm NA. . ND NA NA . NA ND NA ND NA ND NA NA NA ND NA ND NA NA ND NA
TCLP METALS . . ,
Arseric ppm 5 NA 0.18 NA NA NA 3 NA ND NA 4 NA NA NA ND NA ND NA NA ND NA
Barium pom 100 NA 144 NA NA NA 19.1 NA 027 NA 0.63 NA NA NA 11 NA 19 NA NA 15 NA
Chwomium ppm 5 NA 035 NA NA NA ND NA " ND NA ND NA NA NA ND NA ND NA NA ND NA
Mercury ppm 02 NA 0.0003 N/ NA NA NA ND NA ND NA ND NA NA NA ND NA ND NA NA ND NA
Selenium ppm ) NA 0.08 NA NA NA ND NA ND NA ND NA NA NA ND NA ND NA NA ND NA
lead ppm 5 NA ND NA NA NA ND NA ND NA ND NA NA NA ND NA ND NA NA ND NA
WET CHEMISTRY TESTS
ignitablity degF|  =>140 >160 >160 NA >160 NA >160 NA >160 >160 >160 NA >160 NA >160 >160 >160 >160 NA >160 >160
Comosivity sd | 2=<125 454 7.82 NA 590 NA 7.69 NA 557 47 707 NA 578 NA 8.23 6.13 751 7.24 NA 771 616
Reactive Suiide ppm - ND % NA ND NA 102 NA ND ND 122 NA ND NA ND ND 166 . ND NA ND ND
Reactive Cyanide ppm - ND ND NA ND NA ND NA ND ND ND NA ND NA ND ND ND ND NA ND ND
Total Organic Cabon | ppm 1260 64800 63000 1200 1330 47000 24100 82000 1090 010 NA 1860 NA 8600 1200 8870 1200 NA | 28300 1340
Free Cyanide ppm ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Thiocyangte ppm 2] 109 23 4n 53 1450 1360 832 274 328 591 135 192 ND ND ND. ND ND ND ND

J- Analyte present. R

eported value may not be acctrate or preciss.

L- Analyte present. Reported vatue may be biased low, Actual value k expected fo be higher.
N - Tentative identification. Considar present. Special methods may be needed to confim iis prasence or absence in future sampiing efforts.
R- Unraliabile resut. Analyte may or may not be present in the sample. Supporting data necessory 1o confim resulf. Not Included in fofols.

ND - Compound not detected.
NA - Compound not analyzed,

20616/SONI5/TCLPDRN.XLS



TABLE 6
SUMMARY OF SOIL ANALYTICAL DATA - SUMP AREA
HALBY CHEMICAL SUPERFUND $ITE )
WILMINGTON, DELAWARE ’ -

PAGE10F2
Sompie (D 072 073 @1 050 Ti0 109 002 004 h T
Sample Location:} P24 P24 P25 P25 ™26 w2 ™27 w27
Lab Somple Number: 36174 36175 36275 36274 34526 35625 34276 36278 |
Sompling Date: 121198 12111195 12N2/9% 12712195 12/14/95 12114195 1212/95 12N2495
Depth (feet); 2631 43438 2530 4045 1722 3944 3035 4550
PARAMETERS Urwis
(VOLATLE COMPOUNDS * - -
Acetone ppm 039 J ND ND ND ND ND ND NO
CarbonDisutfide PP 03% J 018 J ND ND 02 J 013 J NO ND
Xylenes (fotal) ppm ND NO ND ND 0041 J ND J ND ND
. Totat Confident Conc VOAs ppm 0.75 o18 ND ND 0161 ony ND ND
Tentatively [dentified Compounds (TICs)
Unknawn Rydrocarbons ppm ND ND 038 J ND ND ND ND ND
Unknown Alcahol ppm NO NO Q72 J ND NO NO ND NO
Unknown ppm ND ND 039 J§ 1817 ND ND ND NO
CoHI0 Aromalic ppm ND ND ND ND 03 ND NO ND
Eihyiimelhylbenzene lsomer ppm ND 044 4 ND ND ND ND NO ND
Disopropyl Ether ppm 0NN 068 NI ND ND ND NO ND ND
Total TiCs PPM 0.7t 112 149 18 o3 NO NO ND
SEMIVOLATRE COMPOUNDS B
Phanot ppm 043 3 NO ND ND NOD ND 0051 J NO
4-Methyliphenot ppm 024 J ND ND 0.15 NJ; ND ND 004l 0006 NJ
holene ppm 028 J ND oy ND 0 J ND 0075 J 0008 NJ
24Molhyinaphinalene PR 037 4 NO 019 J NO ND 0.004 NJ 01J ND
Acenophtiriens ppmM 0043 NS NO ND NO NO ND 0056 J NO
Acenophthens ppm 0012 N ND ND ND ND ND 602 & NO
Divenzofuan Ppm [REN] ND ND ND ND ND 0040 J ND
Fuotene PPM 004 4 ND NO NO ND ND 0042 J NO
Hexachlorcbenzene ppm 0854 NJ NO NO ND NO ND 0082 J ND
Phenanttrens ppm o082 J 0014 NJ 0316 J ND 018 J ND 044 ong J
Anthracens ppm 065 J ND 0.029 NJ| NO 0044 NJ ND 0.084 ) ND
Carbezole ppm 00% J ND . ND ND ND ND 083 J ND
Din-butylphthalate ppm ND [ ass J ND NO ND ND NO
Fluoranthene ppm 0% J 0.027 N 0,069 NJ! ND 019 J ND 076 0051 3
Pytene ppm 031 ) 002 N 0.066 NJ| NO 036 J ND Q.72 a0kl J
Bonzo(@)anthracene ppm 02 J o019 NJ ND ND 0052 NJ ND 038 J 0023 J
Cheysene Ppm 03 J 0018 NJ ND ND 009 N ND 047 0028 J
bis(2-Ethyhexyllphthaiate ppm ND ND 07 8 ND 16 S ND 0044 8 0057 B
Benzo(b)kuoranthene ppm 032 J 0032 NJ ND ND 0073 NJ NO 051 0028 J
Benzoiiuctanthene ppM 0094 ) 0015 NS ND ND 0026 N3 ND 017 ) 0012 N}
Benzotalpyrens ppm 017 J 0023 NJ ND ND 0032 NJ ND 03 4 0023 J
Indena().2.3cd)pyrane ppm ol J 0013 NJ ND ND 003 NJ ND 024 J 0016 NJ
Dibenz(a.tiantvacene ppm NO g NO ND ND NO ND 0.018 N& ND
Bonzo(g.hiiperyene ppm 012 J 00} NJ ND ND ND ND 022 4 0015 NJ
Tolal Confident Conc. BiNAs ppm 3373 Q.91 12714 015 2637 0004 4961 0267
{Tentatively dentfied Compounds
Unknawn Aldol Condensate pPpm 23 J ND ND ND ND 069 JA ND 265 R
Unknown Organic Acid ppm ND Wl g ND 463 J ND 419 4 NO ND
Unknown Alcohol ppm ND ND 21 729 ) 181 ) NO 162 J ND
Unknown Amios ppm NO NO ND ND 52 4 ND ND ND -
CoH12 Hydiocatbon ppm ND ND NO ND ND ND 044 ) ND
Acetamide. N.N-Diethyl ppm ND .ND ND ND NO 12N ND ND
Berzakdehyde ppm L1 NG 13 NS ND ND NO ND ND ND
Unknown ppm W32 J 217 ) 1146 J 818 3 1726 3 340 ) 1274 1677 )
Dodecanoic Acld - ppm 12 Ng{ 8.5 el ND ND ND ND ND ND
’ CIsHI2PAH ppm 079 J ND ND ND ND 023 J ND
CI6H14 PAH ppm 062 J ND - ND ND ND ND ND ND
CISHIICISH)2 PAHS ppm NO ND * ND ND ND ND 02J ND
C20H12 PAH Ppm ND ND ND ND ND ND 038 4 ND
.Gamma. Stostarcl ppm 049 NJ NO ND NO NO ND ND ND
7H-Benz(DelAnivacen-? ppm ND ND ND ND ND ND 0.1 NJ ND
2-Thiczolamine, 4-Methyt ppM NO 0.68 Nt ND ND ND ND ND ND
Benzolc Ackt/Unknown pprm ND 1N ND ND ND ND ND ND
Hexadecanaic Ackd ppm ND 083 NJ ND ND ND ND ND ND
1.3-Propanedione, 1.3-D1 Ppm ND 0.72 NJ ND ND ND NO ND ND
Tolck IICs PPM 25.82 837 166 5808 14056 8881 1572 1677
TCL PESTICIDES/PCBs .
datta-BHC . ppm 29 X ND ND NO ND ND ND ND
44-00D - {ppm NO ND ND ND 0021 3 NO ND ND
N alpha-Chiordane ppm ND ND NUALE ND 00037 J NO ND ND
Arocior-1254 ppm ND ND ND ND 013 ) ND ND ND
Arocion-1260 ppm ND ND ND ND 0057 4 ND ND ND
IMETALS -
Aluminunm pPM 2540 10500 11200 8130 21300 12100 3240 10900
Antimony ppm 98 L ND ND ND ND ND O ND
Amenic Ppm 568 154 635 45 1430 23 e 241
Badum ppm 345 714 489 4.6 549 639 820 728
Berylium ppm 022 083 041 ~ 03 066 . 0585 019 050
Cadmium ppm ¥ 017 3 67 013 330 ND ND ND
Caicium ppm 561 a 8740 264 ) 7550 850 09 45]
Ctuomium ppm 9.5 22 304 219 9.1 242 R\ 216
Cobait - - ppm 45 97 31.6 36 560 &7 26 48
Copper ppm 742} 141 ) N0 I 389 ) 5250 427 926 J 221
" kon ppm 16100 16800 134000 15400 54800 21500 11400 18200
Lead ppm 220 204 458 25.1 Evd 94 ne 280
Mognesium PPm 671 2420 10500 s00 13600 2430 925 1950
Manganese ppm 101 157 559 83.0 497 129 0 120
Mercury ppm 025 on 123 017 L ND 0.17 007 J
Nickel ppm 54 143 22 04 ne 160 44 106
Potassium . ppm a4 762 476 536 873 1490 597 1260
Selanium ppm 22 L ND 057 L ND 24 8 148 ND 088 B
Siver ppm 30 ND 8.1 ND 63 ND 0.78 ND
Sadum Ppm 2¥0 2600 1860 o717 5400 B 121 8 ane ax 8
Vanadium PPM 174 x4 489 %0 429 405 175 07 ) !
i Ppm 167 176 6200 617 25400 827 309 419
Cyanide ppm 103 NO 156 20 1 ND 43 ND

B - Not detected substonticly above the level reported in laboratory of fleld blonks. Not includted In fofals.
J-Anctyte present. Reporiad vokse may not be accwate of precise.

L- Analyle present. Reported value inay be bicsed low, Actual vaiue is expected lo be higher.

K - Anaiyte present, Reported value moy be biosed high Actuol volue s expecied to be lower. -
N - Tentative kienlification. Corsider prasent. Spacial methods may be neecied fo canfim ifs pretence or absence in future sompiing efforts.

NS ¥ & 2 due fo poot tesokstion., present ot quonflty.

A (TICs) - Inclicates that a TIC i a susgected aidol-condensation product.

R Unreiicbie tesull Anclyle may or may not be present in the sampla. Supporling data necessory o confim resull, Not inciuded in tolok, -
ND - Compound not detectad. ) .
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TABLE EPA-1
SUMMARY OF’ USEPA SOIL PILE SAMPLING ANALYTICAL RESULTS
HALBY CHEMICAL SITE
WILMINGTON, DELAV\(ARE
T L |

'Sample Location HC-A HC-A HC-B
Sample Depth (ft) , e ———— e
Laboratory Sample Number 9506130-01A  9506130-01A  9506130-02A
Sample Dato 6/12/95 6/12/95 6/13/95

tadnt
Saeu)
A I

vi

HCC

9516031-03A
6/12/95

Parameters

TCL VOLATILE ORGANIC COMPOUNDS
Acstone

Carbon Disulfide

Chloroform

Trichlorosthene (TCE)

' Benzene -

Tetrachiorosthene (PCE)

Toluene

Ethyl benzene

Xylenes (total)

TOTAL VOLATILE ORGANICS

Naphthalene
2-Methyinaphthalene
Phenanthrene
Fluoranthene

Pyrene .
Bis (2-ethyihexyl) phthalate

TOTAL SEMIVOLATILE ORGANICS

TCL SEMIVOLATILE ORGANIC COMPOUNDS

Dilution = 1

0200 B

Dilution = 5

145 8B

Dilution = 5

0751 B

Dilution =5

ppm 7,7200 & 7.7200 & 13,3000 & 51200 $
ppm ND ND 0.0136 J ND
ppm 0.00358 J 00179 J 0.0527 0.0319 J :
ppm 0.151 0.756 0.0829 0.0669
‘ppm 0.0292 0.146 18.11 0.0823
ppm 0.0976 0.488 0.0501 0.0452 J
-ppm 0.0213 0.106 0.0131 J ND
ppm 0.0894 0.497 0.0543 0.0396 J
ppm 7,720.402 7,722,011 13,318.367 5,120,266
ppm NA 0.526 J 1034 ND
ppm NA 0601 J 367 J ND
ppm NA 108 J 228 J ND
ppm NA 0.759 J 185 J ND
ppm NA 0.86 J 2134 ND
ppm NA ND 862 ND
ppm NA 3826 19.58 ND

Nota: The semivolatile analysis of sample HC-B was paffoﬁnad at a dilution factor of 10.

AR306060
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. TABLE EPA-1 (cont'd)
SUMMARY OF USEPA SOIL PILE SAMPLING ANALYTICAL RESULTS
HALBY CHEMICAL SITE
WILMINGTON, DELAWARE

‘ HC-A
Sample Depth (ft) . wm— eees -
Laboratory Sample Number ‘ 9506130-01A 9506130-02A 9516031-03A
Sample Date _* 6/12/95 6/13/95 611205 il
Perametors _____________ Units _ Diution=io _ _ Diution=10 __ Dilution=10 |}
TCL PESTICIDES
Dieldrin ppm 0.0197 ND ND
TCL PCBs ppm ND ND ND
TAL METALS
Aluminum ppm 4,370.0 2,230.0 9,300.0
Antimony ppm 547 453 0.694
Arssnic ppm 2,0000 30,800.0 2,220.0
Barium ppm 126.0 95.1 ‘ 620
Cadmium ppm 62.1 7.48 ND
Calcium . ppm 3,630.0 930.0 373.0
Chromium ppm 498 31.1 29.5
Cobalt ’ ppm - 487 585 ND
Copper ‘ ppm 2,650.0 17,700.0 ND
lron ppm 24,8000 6,350.0 13,8000
Lead ppm 254.0 1720 16.0
Magnesium ppm 2,0000 4070 2,100.0
Manganese ppm 1,840.0 110.0 913
Mercury © ppm 9.2 243 ND
Nickei ppm 215 275 213
Potassium ppm 4440 270.0 565.0
Siiver ppm ND ND 0.211
Sodium ppm 9,220.0 2470 3,240.0
Zinc ppm 31,000.0 3,540.0 432
MISCELLANEOUS
Cyanide (total) ppm 5.45 238 443
Sulfide ppm  1,200,000.0 814,000.0 609,000.0
Reactive Cyanide ppm 1.23 0.038 0.210
Reactive Sulfide ppm 14,3000 11,200.0 11,4000
Percent Solids % 66.8 734 39.6
Water Content % 432 269 614
pH std. units 9.93 663 6.86
Total Organic Carbon ppm 26,7000 23,1000 18,000.0
Flash Paint deg. C N N N

B= Found in msthod blank. Indicates laboratory contamination. -
J= An estimatsd valus, found below the method dstection limit.
Na= Flash point not obssrved; heated to 100 *C -
= Valua obtained from a 1:6250 dilution. $= Valus obtained from a 1:12500 dilution.

&= Valua obtained from a 1:62500 dilution. ND= Not datacted
TCL= Targst Compound List TAL~ Targst Analyts List o
Notes:

1. Sample HC-A collactsd from soil excavated directly from sump.
2. Samples HC-8 and HC-C collacted from soil excavated from sump exterior.
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TABLE EPA-2
SUMMARY OF USEPA SOIL PILE SAMPLING ANALYTICAL RESULTS
' HALBY CHEMICAL SITE
WILMINGTON, DELAWARE

HC-31

Federal Hazardous e
Laboratory Sample Number Waste Characteristic | 9505212-01A
Sample Date Regulatory Levels 5/30/95
Parametors Units Q
— - = H
TCLP VOLATILE ORGANIC COMPOUNDS
Benzene mgA 0.5 0.0865 J
TOTAL TCLP VOLATILE ORGANICS : mgh 0.0965
TCLP SEMIVOLATILE ORGANIC COMPOUNDS mgA et ND
TCLP PESTICIDES :
Silvex ' mgA , 1.0 0.0006 J
TCLP PCBs . mgA e ND
TCLP METALS
Barium mgA 100 0.806
Chromium mpA 5.0 0.178
CARBON DISULFIDE ppm -en 3170
|IMISCELLANEOUS
Cyanide {total) ppm e i 16.1
Sulfide ppm - 195,000.0
Reactive Cyanide ' ppm 250 0.103
Reactive Sulfide ppm 500 2,820.0
Extractable QOrganic Halides ppm - NO
Paint Fiiter Tast mig —eem ND
Percent Solids % —-ee 845
pH std. units <=2 0f >=12.5 9.12
Flash Point deg. C N

J= An gstimated value, found below the method detaction limit.
N= Flash point not observed; heated to 100 'C
ND= Not datscted
TCLP= Toxicity Characteristic Leaching Procedure
Note:
1. Sample HC-31 collected from sump solids.

AR306062
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‘ ' -, TABLE EPA-3 -
| - HALBY CHEMICAL "DITCH"
" (PRELIMINARY RESULTS)

LOCATION REACTIVE AMMONIA ARSENIC ZINC CAREBON -

SULFIDE  DISULFIDE
' HAS-1A  ND 540 192 251 2.4
HAS-1B  ND 94 .4 959 40.2 7
HAS-1C ND 200 148 23 28
HAS-2A ND 140 924 2560 8600
HAS-2B 3,440 1360 851 6100 6600.
HAS-3A * ND 230 340 968 41,000
HAS-3B  ND 590 3530 2557 8800
HAS-4A  ND PH<7 4470 1440 16,000
HAS-4B  ND PH<7 114 72.1 8600
HAS-5A ND PH<7 3.7 15.1 140
HAS-SB * 42,000 8900 4260 81,300 98,000
HAS-6A 2,500 1280 1010 30,600 730
 HAS-6B  ND 290 1520 134 290
. HAS-6D  ND 440 3280 136 400
HAS-7A  ND PH<7 - 265 198 9.9
‘HAS-<7B 350 410 111 706 14
HAS-8A  ND PH<7 = 312 723 \ 5
HAS-8B 950 840 179 847 . 54
HAS-9 ND PH<? . . 1.7 28 0.8
, HRS-1 - ND PH<7 ND ND 0.6
~ (RINSATE) .

* = IGNITABLE AT 71.6 DEGREES F
ALL RESULTS MG/KG |

AR306063
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EPA REGION III .
“SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID #
PAGE #3460

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

ical
OPERABLE UNIT _ () -
SECTION/BOX/FOLDER_[YR \HML—W\/} Voowm/

REPORT OR DOCUMENT TITLE ?Agpb VIEL MHM zﬁpnﬂ‘
DATE OF DOCUMENT__(o[2%]qt0

DESCRIPTION OF IMAGERY ko, Flan and Topsgraghic, Mag-

%131_ e No L

NUMBER AND TYPE OF IMAGERY ITEM(S) \ WAd A'p




. EPA REGION III
" SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID# {00263
PAGE # 3000 @7

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME H’Idh{ Olwmicad
OPERABLEUNIT 0D

SECTION/BOX/FOLDER M_ML% v

REPORT OR DOCUMENT TITLE_K spovise Ackiim Yepouk -

DATE OF DOCUMENT U 28196
DESCRIPTION OF MAGERY Kecewnt 1995-19496 Soil Sam pli ng |
olatile Ovpany DO < -f{:ié\)t&\(ex 5

NUMBER AND TYPE OF IMAGERY ITEM(S)_ | MNP




. EPAREGIONII |
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID #_|op 7"
PAGE # 300
) IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

| SITE NAME H'“&LH@M’ Unomicad

OPERABLE UNIT 00

SECTION/BOX/FOLDER,A&W.(MLAE\‘_MM\/

REPORT OR DOCUMENT TITLE, 3 (EDONSL ActHon \E’ggo v+
DATE OF DOCUMENT__0 |28 |94

DESCRIPTION OF IMAGERY Kecenvt 1495-1996 Coil Sam pl 1Y

Kesulrs Bace Neuwtval (om povnds ;F'\%\A.ve 4

NUMBER AND TYPE OF IMAGERY ITEM(S)




. EPA REGION ITI
" SUPERFUND DOCUMENT MANAGEMENT SYSTEM

) DOCID # 00762
PAGE # 300b

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME Hd( b\f ( {(1 i LAJ |

OPERABLE UNIT () |

SECTION/BOX/FOLDER_{ &R Ved fj uﬂ% o viv

REPORT OR DOCUMENT TITLE . , «‘—'

NUMBER AND TYPE OF IMAGERY ITEM(S)_ ) yVICLP




.. EPAREGIONIII . |
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID # {00 T7?

PAGE # 2207

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NANLEJ:&J@_QQZ_M wal
OPERABLE UNIT ()0 -

SECTION/BOX/FOLDER _Mm@ Yoom

REPORT OR DOCUMENT TITLE ?45;)0&/\5@ Athon MQ%
DATE OF DOCUMENT__(2[Z2-®]4(, , .
DESCRIPTION OF IMAGERY?Q cent 19951940 Soi | Sam pl.’z\)ﬁ
Kesuts Metals an nide (o - Hioure

NUMBER AND TYPE OF IMAGERY'ITEM(S) l vvm?

i



. EPA REGION III ,
" SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID # 100765
PAGE # 36€Q7/(
IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Centgr to view this document.

SITE NAME .

OPERABLE UNIT /)

!

SECTION/BOX/FOLDER AR ve ml% LoV

REPORT OR DOCUMENT TITLE&&@V\‘;L A’Lhm‘\ Re Po rt

DATE OF DOCUMENT @] ZBS 96

DESCRIPTION OF IMAGERY R ¢£en+ 1445 - 19965l S mpl:ﬂg

Reculis (avibon DAsulbide — 7(15\@.@ 7

NUMBER AND TYPE OF IMAGERY ITEM(S)_ | IA,_AQ{?




EPA REGION III |
 SUPERFUND DOCUMENT MANAGEMENT SYSTEM

- DOCID# Jog7
PAGE # ‘I?Jg‘(«:) ; 2.

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME H,{g‘btf Chzmzm{
oPERABLE UNIT ()0

SECTION/BOX/FOLDER _ng oo

REPORT OR DOCUMENT TITLE ﬁn,spa ns e Ach gu&gmd__

DATE OF DOCUMENT )

DESCRIPTION OF IMAGERY J;h‘ﬂan cal and Recent [945- 194

NUMBER AND TYPE OF IMAGERY ITEM(S) l 11171 ‘o

J




' . EPA REGION III
" SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID# [ 00Tt
PAGE# 2J0073
IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

srenave_Hally Chemecal

OPERABLEUNIT__ ()
SECTION/BOX/FOLDER_AK readhnﬁ Yoom

DATE OF DOCUMENT._ @!Z@I(o |

DESCRIPTION OF IMAGERYH i$

NUMBER AND TYPE OF IMAGERY ITEM(S)_ wvip




| EPA REGION III . |
'SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOCID# | 4
PAGE #2060}

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

| sire NaME Halby Chomical

OPERABLE UNIT OD

SECTION/BOX/FOLDER £H< mazjj% Yoo

REPORT OR DOCUMENT nTLEJZqum, Achon a @ vt

DATE OF DOCUMENT__(e IZBI U

DESCRIPTION OF IMAGERY ?Q(.im% 945 -1951
MMMMM %a ure ;o

NUMBER AND TYPE OF IMAGERY ITEM(S) , mgf'




~ EPA REGION III |
" SUPERFUND DOCUMENT MANAGEMENT SYSTEM

" DOCID# L00T(3
PAGE # 30007rS

IMAGERY COVER SHEET
UNSCANNABLE ITEM

Contact the CERCLA Records Center to view this document.

SITE NAME

ALIAAL (A,G '

OPERABLE UNIT

SECTION/BOX/FOLDER A g  d d,d [U‘g% Yoomm

REPORT OR DOCUMENT TITLE ?,DS’D() nse Mhon 924,'00/1/

DATE OF DOCUMENT e [28]9C

DESCRIPTION OF MAGERYQ e Qo cuwihia Fande, AUA/JL

Srovmwalkev Condvol - fﬂ_'g\)ﬁull

NUMBER AND TYPE OF IMAGERY ITEM(S)_ } I/I/Lﬂ/P




APPENDIX A

PN )
{R=a)

PHOTOGRAPHS

- AR306076

Langan Engineering and Environmental Services

[T P Y



SITE CONDITIONS PRIOR TO IMPLEMENTATION
OF THE RESPONSE ACTION PLAN

HALBY CHEMICAL SITE 4R 306077
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SITE CONDITIONS PRIOR TO IMPLEMENTAT_ION

DRIgINAL
OF THE RESPONSE ACTION PLAN e

P e - - . - .=

V":_ig} TR I WA G B, - AP
Drainage Ditch Looking North From South End (16 August 1995) -

> X

Drainage Ditch Area Looking North From South End (16 August 1995)

HALBY CHEMICAL SITE
WILMINGTON, DFLAWARE AR306078

Langan Engineering and Environmental Services
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INSTALLATION OF SITE SECURITY FENCE

OInvag
EAARESERY Fa ¥}

g
ated)

Warning Sign on South Gate of Drainage Ditch Area Fence (October 1995)

HALBY CHEMICAL SITE |
WILMINGTON, DELAWARE RR306079
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INSTALLATION OF S

e et e e

¥

ITE SECURITY FENCE ——

Installation of Barbed Wire on Top of Fence (December 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE

AR306080

Langan Engineering and Environmental Services .



INVESTIGATION OF WATER MAIN - FIRST EVENT SHGTHAL
. (Rad)

¥

Excavating Test Pit TP-3 (29 August 1995)
HALBY CHEMICAL SITE |
WILMINGTON, DELAWARE ARINANAT
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MAIN - FIRST EVENT | —

INVESTIGATION OF WATER
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Excavating Test Pit TP-5 (29 August 1995)

’ Sampling Test Pit TP-6 (29 August 1995) )

HALBY CHEMICAL SITE
WIIMINGTON. DFIAWARF  AR30ANRB? -
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Excévating the Water Main at Test Pit TP-30 (13 December 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE AR306083
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INVESTIGATION OF WATER MAIN - SECOND EVENT sy

Collecting Groundwater Sample From Test Pit TP-31 (13 December 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE

-

AR30608L

Langan Engineering and Environmental Services ~
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INVESTIGATION OF WATER MAIN - SECOND EVENT

gL ks
b S

Ultrasonic Thickness Testing of the 'Watgr Main at Test Pit TP-31 (13 December 1995)

Protective Coating of Water Main Repaired at Test Pit TP-30 Prior to Backfilling (13 December 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE BR306085

Langan Engineering and Environmental Services
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Sampling Test Pit TP-18, Note Debris (14 December 1995)

HALBY CHEMICAL SITE
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DRAINAGE DITCH DELINEATION’

"

B

#c T ST

Excavating Test Pit TP-36, Note Debris (28 December 1995)

JALBY CHEMICAL SITE
WILMINGTON, DELAWARE AR306087
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SUMP AREA DELINEATION - SalEAL

A

S 5 e B

West Sidewall of Test Pit TP-25, Note That Orange-Brown Soil i

Preparing USEPA Sblit Sample From Test Pit TP-25 (12 December 1995)

HALBY CHEMICAL SITE
WILMINGTON’ DELAWARE AR 3 O 6 08 8 Langan Engineering and Environmanial Services -



DRAINAGE DITCH DELINEATION _—
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Debris Excavated From Test Pit TP-39 (29 January 1996)

HALBY CHEMICAL SITE
W"'MINGTON’ DELA WARE ﬂ R 30 6 0 8 9 Langan Engineering and Envirormental Sarvices
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STORMWATER CONTROLS i
S sy [Reoyy -

. Completed Berm Across Breach in Lagoon Bank (22 December 1995)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE AR3N60N9N .



PROCESS PLANT AREA SOIL BORINGS

Soil Recovered From Boring LB-9, Deeper From Left to Right (31 January 1996)

HALBY CHEMICAL SITE |
WILMINGTON, DELAWAREAR 30609 | -

Langan Engineering and Environmental Services




, Placing Clean Fill Over HDPE Liner (29 December 1995)

HALBY CHEMICAL SITE |
WH MINCTON DFI AWARE ARANENQ?
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TRANSFER OF SOIL PILES FROM THE PROCESS PLANT
AREA TO THE DRAINAGE DITCH AREA

.

M Ty k5

‘Covered and Secured Soil Pile (April 1996)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE AR306093

LAanuamn tnaineerinn and Ervirarmantal Qamiakn =
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SITE CONDITIONS FOLLOWING IMPLEMENTATION
OF THE RESPONSE ACTION PLAN

o~

b4
i-

Drainage Ditch Area Looking Northwest, Taken During Treatability Study Sample Collection (2 April 1996)

HALBY CHEMICAL SITE
WILMINGTON, DELAWARE AR30609L 4 angam engrosing and s
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APPENDIXB
TEST BORING LOGS AND TEST PIT LOGS
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LOG OF BORING NO: LB-1 Sheet 1 of 1 ime sy
Project Name : Halby Chemical Project Number : 2081604 .
Location : Wilmington, Delaware Elev. and Datum : ~10 feat MSL, Topo Map,1983
Drilling Agency : Advanced Drilling, inc. Date : 31 January 1956
Drilling Equipment : Strata Star 15 Compietion Dapth : 11 faet
Size and Type of Bit : 8 Inch Diameter Auger Water Levei : ~3 faet
Sampler : 2 Inch or 3 Inch Diameter Steel Split Spoon _|Foreman : Scott Alberalla
Sampler Hammer ‘Drop : 30 Inches ‘Weiqht : 140 Pounds inspector : Paul McAndrew
SAMPLES
€18
|58
Strata | Depth | § g |8 % - DESCRIPTION REMARKS
o
foet g
el E AR BEE
START: 08:40
" 7 .
: 1 3" Gray-brown silty coarse to fine SAND, some B;ﬁnzerzl?g:aﬁsﬁ::bout 12" wost of
1 |58(085; 4 medium to fine gravel, trace clay (moist to wat) propo .
» - 7 .
B - Environmental soil sample LB-1-171
~ 2 - 8 collected from 1.5' to 2' at 9:05.
o - Dark gray to brown silty coarse to fine SAND, . .
2| 2 |035} 3 A Soil is very soft and wet, getting poor
= . L | t
C ] ss trace fine gravel, trace clay (wet) recovery. Auger to 3" and ry again.
2
= _ PlD=0 ppm from surface 10 5",
3
L 4 s sas os | s Environmental soil sample LB-1-172
L _ Light gray coarse ta fine SAND, trace to some :::‘:c:: ? ﬁz:_‘:eis 2:'("2;' 9:25. Extra
R B 7 silt, trace medium to fine gravel (maist) ple req + PO very.
~ 5 - 5 PID=1 ppm from §' to 6". Slight odor
noted.
L. 4 . .
3 Dark gray to black fine SAND, trace to soma silt Environmental soil sample LB-1-173
" 8 1 a|ss|ts]| 12| (moisy L callected from 5.5' to 6' at 9:30,
K 17
-7 18
- ] 3 PiD=0 ppm at 7.5". Slight odor noted.
~ 8 - 5 st 20| & Environmental soil sample LB-1-174
' - collacted from 7.5' to 8' at 9:40,
B ] 9 Light gray SILT, some fins sand (moist) :
=3 g - 3
————————————— Strong odor notad in black sand. PID
-] 14 may not be working.
T . Black fine SAND, trace siit (moist)
6 |SS] 16| 14 . Environmental soil sample LB-1-175
| R collectad from 9.5' 10 10" at 9:43,
L. N 1
- 11 - s
N i BOTTOM OF BORING @ 11 STOP: 09:45
[ i Notas:
I 1. Duplicate sampie DUP-13-221 collected
at sample LB-1-171 location.

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

Rivar Drive Center 1. Elmwood Park. NJ 07407

2061604\BORLOGSB.XLS

AR306096




LOG OF BORING NO: LB-2 : Shest 1 of 1 e
Project Name : Haiby Chemical Project Number : 2061604 RS (e
Location | Wilmington. Delaware Elev. and Datum : ~10 feet MSL, Topo Map,1983 il '1\\

Drilling Agency :

Advanced Drilling, inc.

Date :

31 January 1996

Drilling Equipment : Strata Star 15 Completion Depth : 10 faet
Size and Type of Bit : 8 Inch Diameter Auger Water Level : ~3 foet
Sampler : 2 inch or 3 Inch Diameter Steel Split Spoon _|Foreman : Scott Alberalia
Sampter Hammer {Drop : 30 Inches |Weight : 140 Pounds Inspector : Paul McAndrew
SAMPLES
= - —
- e c
i3 e
Strata | Depth | & g |8 % DESCRIPTION REMARKS
€
vy | 5| B ) 3|82
n - : Gray-brown fine SAND, somae silt (moist) START: 10:t0
"] - Encountsr concrete debris and rubble
1| -] |-~ Concrets DEBRIS at 6" depth, auger to 2'.
- 2 - - No soil sample collacted from 1.5'to 2',
————————————— only debris present.
- - o 4 Dark gray to biack SILT and fine SAND, trace PID=0 ppm for antire boring.
- 3 - 1 lssl1al s medium sand, trace clay (moist)
' Slight odor noted at 4.
] 6
~ -1 Environmental soil sample LB-2-176
- 4 4 collected from 3.5' to 4' at 10:25.
- . o 2 Black SILT arid fine SAND, trace clay (moist) Slight odor noted.
" 5 7 2ss|is] @
" - 5
- - Envjronmental sail sample LB-2-177
- 6 - 4 collected from 5.5’ to &' at 10:30.
- o 7 Black SILT and fine SAND, trace clay (maist)
. 7 4
3jss|19} s
-] 7 . ‘
o m Environmental soii sample LB-2-178
- 8 5 collected from 7.5' to 8" at 10:35.
o ] o 8 Black SILT and fine SAND, trace clay (moist)
. 9 4
4 1SS} 20 3 R .
Environmental soil sample LB-2-179
[~ T 4 collected from 9' to 10' at 10:40. Extra
o 10 7 volume needed for duplicate sample.
] 5
| _ BOTTOM OF BORING @ 10’ STOP: 10:35
B » ] Notes:
1. Duplicate sample DUP-14-222 callected
i A at sample location L.B-2-179.
B i 2. CS2 Draeger tubes<3 ppm.
L 12 -

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407

2061604\BORLOG96.XLS

AR306097



LOG OF BORING NO: LB-3

Sheet 1 of 1

Projact Name :

Halby Chemical

Project Number :

2081604

Location :

Wilmington, Delaware

Elev. and Datum :

~10 feet MSL, Topo Map,1983

Drilling Agency :

Advancad Drilling, inc.

Date :

31 January 1996

Drilling Equipment : Strata Star 15 Compietion Depth : 10 feet
Size and Type of Bit : 8 Inch Diameter Auger Watar Lavel : ~3 feot
Sampler : 2 Inch or 3 Inch Diametar Stoel Split Spoon _|Foreman : Scott Alberalia
Sampler Hammer |Drop : 30 Inches |Waeight : 140 Pounds Inspactor : Paui McAndraw
SAMPLES
= —
BRI
Strata | Depth | 3 g[S DESCRIPTION REMARKS
E
oo | 5| 2] 3|25
B i ) . START: 1108
6
o1 3 Gray-brown to orange-brown silt, some clay,
1188|191} 8 trace fine sand (moist) PID=0 ppm.
I 5
Environmental soil sample LB-3-180
- 2 - 8 collectad from 1.5' to 2' at 11:30.
I 3
3 > PID=0 ppm.
2fssj1zl 4o T T T T T T T T T T
: : 4 Orange-brown fine SAND, some siit (moist)
. Environmental soil sampile LB-3-18%
- - . coilacted from 3.5' 1o 4’ at 11:35.
: : 7 Qrange-brown fine SAND, some silt, trace clay
L 5 4 2 {moist)
3|ss|1s} 10 PID=0 ppm.
Black silt and sand starts at 5.4' depth.
R B 13 Black silty fine SAND (moist)
Environmental soil sampie LB-3-182
— 6 - .10 collactad from 5.5'to €' at 11:36.
[ 7 '
[, o Slight odor in black silt.
4|ss|16] 6 PID=2 ppm.
: ] 12 f= = e Environmental soil sample LB-3-183
[ g ] Black SILT, some fine sand (moist) collected from 7.5 to 8" at 11:40.
11
I 8
g 2 Black fine sandy SILT (moist) Slight odor in black siit.
5§ 1SS 2.0 8 PID=0 ppm.
: : 10 Environmental sail sample LB-3-184
0 ] collected from 9.5' to 10" at 11:42.
8
B i BOTTOM OF BORING @ 10' STOP: 11:30
= 11
- {2 -
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407
2061604\BORLOGIE.XLS

AR306098




LOG OF BORING NO: LB-4 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061604 Jedt
Location : Wilmington, Delaware Elev. and Datum : ~12 fest MSL, Topo Map,1983 ‘
Drilling Agency : Advanced Drilling, Inc. Date : 31 January 1996
Drilling Equipment : Strata Star 15 Completion Depth : 10 foet
Size and Type of Bit : 8 Inch Diameter Auger Water Level : ~3 foet
Sampler : 2 Inch-or 3 Inch Diameter Stesl Split Spcori_ |Foreman : Scott Alberalia
Sampler Hammer {Drop : 30 inches | Weight : 140 Pounds Inspector : Paul McAndraw
SAMPLES
€leze
Strata | Depth é g 2 2 § DESCRIPTION REMARKS
(feet) | 2 | = a% B8
= - ) . START: 16:30
| i 6 Gray-brown to orange-brown silty fine SAND, u . .
C ] a | trace clay (maist) PID=0 ppm for entire boring.
t]ssj15} 7
-] 10 . .
— - Environmental soil sample LB-4-185
~ 2 7 collacted from 1.5' to 2' at 16:45.
[ 6
. 3 - -y Orange-brown fine SAND, trace to some silt
2|ss|t18y 7 (moist)
-] 11 . .
— - Environmental soil sample LB-4-186
- 4 -~ 8 collected from 3.5' to 4’ at 16:48.
I 8 :
L 5 2" Orange-brown to gray-brown fine SAND, trace to
3)1S8sj{15]| 7 some silt (moist) i
- 1 . . .
- - Environmental soil sample 1.8-4-187
- 6 - . collected from 6.5' to €' at 16:51.
: : 12 Orange-brown to gray-brown fine SAND, trace to
L 7 2 some silt (moist)
418816 18
: : 20 Environmental soil sampie LB-4-188
g o | Biackine sandy ILT (moisy colioctad fom 7.6' & B at 16:58.
-] 14
L g C Mottled tight gray and ocrange-brown SILT, trace
588|151} 18 fine sand, trace clay (moist)
: : 22 Environmental soit sampie LB-4-189
- 10 - py | BiBcKsandy SILT (moisy callected from 9.5' to 10" at 17:03.
B ] BOTTOM OF BORING @ 10’ STOP: 17.05
L. 11
L 12 4
LANGAN ENGINEERING AND ENWRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407
. 2061604\BORLOGY6.XLS

AR306099
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¥ I A
LOG OF BORING NO: LB-8 ~ Sheet 1 of :
Projact Name : Halby Chemical Project Number : 2061604 e
Location : Wilmington, Delaware Elev, and Datum : ~11.5 feet MSL, Topo Map,1983
Drilling Agency : Advancad Drilling, inc. Date : : 31 January 1996
Drilling Equipment : Strata Star 15 Compiletion Depth : 10 foat
Size and Typs of Bit : 8 Inch Diameter Auger Water Lavel : ~3 feat
SampTe_r: 2 Inch or 3 Inch Diameter Stee! Split Spoon |Foreman : Scott Alberalia
[Sampler Hammer |Drop : 30 Inches {Waight : 140 Pounds Inspector : Paul McAndrew
SAMPLES
< . p—
= |5%
Strata | Depth | § g |8 g DESCRIPTION REMARKS
[ z
ey | S| &) 8 138
. START: 1452
B 7 — Boring relocated about 5' south of
i 9 . Concrete DEBRIS proposed location, Auger through
B 1] =] =] = about 2' of concrete dabris. No sample
collected from upper 2' of soil.
B 0 7] PID=0 ppm for entire boring.
- 7 5
™ N o Orange-brown ta gray-brown fine SAND, trace to
- 3 7 4 lsslisl a soma silt (moist)
: : 4 Environmental soil sampie LB-5-180
4 collacted from 3.5' to 4' at 15:35.
] 3
-] 6 , Sail changes to black sand and silt at
8 7 2 Madium-gray to black fine SAND, soma silt 45, ng
" 5 1 2|ss|19| 4| (moisy
-] 3 Environmental soil sample LB-5-191  *
. 6 - collectad from 5.5' to 6' at 15:37.
5
-] 7 S ’
B . T Py Black fine SAND, some silt (moist to wet)
" 1 3|ss{1s| 8
-] 8 ' Environmental soil sample LB-5-192
| g collected from 7.5' to 8' at 15:40.
10
-] 8 o
~ N > Black fina SAND, somae siit (moist to wat)
- 9 -
4 |8s| 19} 7 Environmental soil sample LB-5-193
B ] collacted from 9’ to 10’ at 15:44. Extra
N _ 10 volume required for duplicats.
. 10 J
14
R _ BOTTOM OF BORING @ 10' STOP: 1548
: 1 : Notes:
1. Duplicate sample DUP-17-225 collected
B R : at sampla location LB-5-193,
. 12 -
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;
LOG OF BORING NO: LB-6 - A
Project Name : Haiby Chemical Project Number : 2061604 3 pra
Location : Wilmington, Delaware . Elev. and Datum : ~11.5 feet MSL, Topo Map,1983
Drilling Agency : Advanced Drilling, inc. Date : 31 January 1996
Drilling Equipment : Strata Star 15 Compistion Depth : 10 feet
Size and Type of Bit : 8 Inch Diameter Auger Water Level : ~3 feet
Sampler : 2 Inch.or 3 Inch Diameter Steel Split Spoon _|Foreman : Scott Alberaiia
Sampler Hammer |Drop : 30 Inches |Weight : 140 Pounds Inspector : Paul McAndrew
SAMPLES
= 12
[ = 3 <o
Strata | Depth | § % § g DESCRIPTION REMARKS
€
(feet) | 3 .§ S 182
. - N . START: 15355
R ] 3 Brown coarse to fine SAND, some silt, trace
REE 3 medium to fine gravel {moist) PID=0 ppm for entire boring.
1188|047 4
I 5
[, Environmental soil sample LB-6-194
3 collected from 1.5' to 2' at 16:05.
B : 2 Orangs-brown fine SAND, trace silt (moist)
3 2'
2 18S]) 18 i
: : 1 Environmental soil sample LB-8-185
[, collected from 3' to 4' at 16:13. Extra
2 volume required for duplicate sample.
B ] 3 Orange-brown to gray-brown fine SAND, trace siit
L 5 2° {moist)
3 |Ssi 18 5
= - . N
i 7 Environmental soil sample LB-6-198
6 1 collected from 5.5' to 6’ at 16:15.
6
: : 4 Qrange-brown to gray-brown fine SAND, trace silt
2" wet
- 7 14 |ss|1a] s e
: : 4 Environmental soil sample LB-6-197
| 8 ] Black SILT, trace fine sand (wet) collected from 7.5' to 8' at 16:20.
71 e e
-] 7 Black fine SAND, some silt (wet)
2-
. g
5188} 186 8
i ] Environmental soil sample LB-6-198
i ] 15 collected from 9.5' to 10’ at 16:22.
L 10
17
B + BOTTOM OF BORING @ 10' STOP:. 16:20
: 11 : Notes:
1. Duplicate sample DUP-18-226 coliected
B _ at sample location LB-8-185,
- 12 -

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Elmwood Park, NJ 07407
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LOGOFBORINGNO: LB-7 . Sheetioft e
Project Name : Halby Chemical Project Number : 2061604
Location : Wilmington, Delaware Elev. and Datum : ~11 feat MSL. Topo Map,1983
Drilling Agency : Advanced Drilling, Inc. Date : 31 January 1998
Drilling Equipment ; Strata Star 15 Completion Depth : 10 feet
Size and Type of Bit : 8 Inch Diameter Auger Water Level : ~3 foot
Sampler : 2 Inch or 3 Inch Diameter Steel Split Spoon__|Foreman : Scott Alberaiia
Sampler Hammer |Drop : 30 Inches |Weight : 140 Pounds Inspactor : Paul McAndrew
SAMPLES
2R
Strata | Depth | g |3 ‘§ DESCRIPTION REMARKS
E 3
(foot) | 2 % é )
i START: 12:25
B B . 13 Gray-brown to orange-brown SILT, some clay, . .
-y 3 trace fine i (moist) PID=0 ppm for entirs boring.
1188|13]| &
o - 5 Environmental soil sample LB-7-199
- — collected from 1’ %o 2 at 12:43. Extra
L. 2 ; volume required for MS/MSD sample.
J
[ _ 4 Orange-brown SILT, some fine sand, trace clay
2" {moist)
~ 3
" 2 |8S| 17 4
- - 4 Orapge-brown fine SAND, trace to some silt Environmental soil sample LB-7-201
- 4 4 (moist) collected from 3.5" to 4' at 12:46.
. - o s Orange-brow.n fine SAND, trace silt (moist)
" 5 1 alss|ia] s ‘
- - 8 Environmental soil sample LB-7-202
~ 6 - o collectad from 5.5 to €' at 12:49.
- - o 8 Orange-brown fine SAND, trace silt (moist)
- 7
4 | SS| 18 10
] 9 . o
—~ - ) Environmental soil sample LB-7-203
- 8 o Black fine SAND, trace silt (moist) collectad from 7.5'to 8' at 12:52.
- . 4 . Color changes occur at 7.6" and at 8.8",
~ = ” Black fine SAND, trace silt (maist) .
. 9
S|ssp16] 4 Orange-brown fine SAND, trace silt {moist)
. - 8 Environmantal scil sampie LB-7-204
- - collacted from 9' to 10’ at 12:55. Extra
-~ 10 9 volume required for duplicate sample.
| B BOTTOM OF BORING @ 10 STOP: 12:50
: 11 : Notes:
1. Duplicate sample DUP-15-223 collacted
| i from sample location LB-7-204,
K i 2. MS/MSD sample LB-7-200 collected
42 - from sample location LB-7-199.
3. Boring was relocated about 20 north
of proposed location,

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Elmwood Park, NJ 07407

2061604\BORLOGSB.XLS
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LOG OF BORING NO: LB-8 : Sheet { of 1 a
Project Name : Halby Chemical Projsct Number : 2081604 v bt
Location : Wilmington, Delaware Elev. and Datum : ~11 feet MSL, Topo Map, 1983
Drilling Agency : Advanced Drilling, Inc. Date : 31 January 1996
Drilling Equipment : Strata Star 15 Completion Depth : 10 feot
Size and Type of Bit : 8 Inch Diametar Auger Water Level : ~3 fest
Sampler ; 2 Inch or 3 Inch Diameter Steel Split Spoon _{Fareman : Scott Alberaila
Sampler Hammer {Drop : 30 Inches {Waight ; 140 Pounds Inspactor Paul McAndrew
SAMPLES
e [ 2 .
- c e
= |SE
Strata | Depth | § 2 <§ g DESCRIPTION REMARKS
€
rooy |51 &| 8|25
| _ START: 14:10
[ B - 10 Gray-brown coarse to fine SAND, some silt, trace
R 3" madium to fine gravel (maist) PID=0 ppm.
1 {88} 14} 10 :
] 0
2 - Environmental soil sample LB-8-205
r [ collected from 1.5' to 2' at 14:25.
: : 3 Orange-brown fine SAND, some silt (moist)
L 3 2 PID=0 ppm.
2|ss|186] 3
I 3 .
L 4 Environmental =soit sampie LB-8-206
2 collected from 3.5' to 4' at 14:30.
i ] 4 Orange-brown fine SAND, some silt {moist)
L 5 - Y : PID=0 ppm.
3)188]19]| 3 '
: : 3 Light gray SILT, some fine sand, trace clay
5 A . (moist) Environmental soil sample LB-8-207
3 collacted from 5.5' to €' at 14:33,
: : 3 Light gray SILT, some fine sand, trace clai' ‘
. 7 ] 2" (moist) PID=0 ppm.
4 |SS| 19} 3 Slight odor noted.
i T 4 C .
~ I Ity fine SAND (moist to wet
. 5 j Black silty fine (m ) Environmental soil sample LB-8-208
‘ 6 collected from 7.5' to 8' at 14:36.
- . 4 Medium gray fine SAND, trace to somae silt (wet) PID=17 ppm from 8' to 10'
. g 2" Moderate to strong odor noted.
S | SS| 15 4
- ] 6 Environmental soil sample LB-8-209
F 10 collacted from 9.5' to 10" at 14:40,
) 10 }
R _ BOTTOM OF BORING @ 10’ STOP: 14:56
: 11 : Notes:
1. Duplicate sampie DUP-16-224 collectad
" _ at sample location LB-8-205.
L 12
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Eimwood Park, NJ 07407
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LOG OF BORING NO: LB-9 Shaet 1 of 1
Project Name : Halby Chemical Proiect Number : 2081604
Location : Wilmington, Dalaware Elev. and Datum : ~11 faet MSL, Topo Map, 1983
Drilling Agency : Advancad Drilling, Inc. Date : 31 January 1996 ‘:
Drilling Equipment : Strata Star 15 Completion Depth : 10 feeat
Size and Type of Bit : 8 Inch Diameter Auger Water Lovel : ~3 feet
|Samplar : -~ 2 Inch or 3 Inch Diameter Steel Split Spoon _ |Foreman : Scott Albaralla
Sampler Hammar |Drop : 30 Inchas _{Weight : 140 Pounds Inspactor ; Paul McAndrew
SAMPLES
e |2 -
Strata | Depth | & § 3 g DESCRIPTION REMARKS
(foet) § :% o E% s
- i . - START: 13:38
N A 21 Brown medium to fine SAND, some silt (dry)
1 3" PiD=1 to 2 ppm.
i 1|ss{13] 18 Slight odor noted.
K ] 18 Environmental soil sampls LB-9-210
P collectad from 1'to 2' at 13:55, Extra
14 volume required for MS/MSD sample.
: : 4 Brown to gray-brown medium to fine SAND, trace
. 3 - 2 to some silt (moist) PID=0 ppm.
2(88]17] 5 Slight odor noted.
- - ’
= -4 5
4 Environmentai soil sample LB-9-212
. 5 collected from 3.5 to 4' at 13.58.
_ Gray-brown madium to fine SAND, tracs to some
: _ 5 silt (moist)*
5 2 PiD=0 ppm. ‘
3[(SS|17] 4 . Slight odor noted.
. R Black SILT, trace to some fine sand (moist)
L
: 6 Environmental soil sampie LB-9-213
3 collectad from 5.5' {0 8' at 14:02.
. ‘ :
7 2 Black SILT, trace to some fine sand (moist} PiD=0 ppm.
4 188115] 4 Slight odor noted.
I 5
. g Environmental soil sample LB-3-214
7 collectad from 7.5 to 8' at 14:05,
: : 4 Black SILT (moist to wet) PiD=0 ppm.
. g 3 Slight odor noted.
518sf{20} 9
-] wy Environmental soif sampis LB-9-215
. 10 Black silty coarse to fine SAND (moist) collectad from 9.5 to 10" at 14:07.
11
B n BOTTOM OF BORING @ 10’ STOP: 1400
: 1 : Notes:
1. MS/MSD samplo LB-9-211 collected
» _] from sample location LB-9-210,
- 12
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.,
River Drive Center 1, Eimwood Park, NJ 07407
20681804B0R 0098 .XLS



LOG OF BORING NO: LB-10 . Sheet1of 1

Project Name : Halby Chemical __|Project Number : 2061804
Location : *__Wilmington, Delawars Elev. and Datum : ~11 feot MSL, Topo Map, 1983
Orilling Agency : Advanced Drilling, Inc. Date : 31 January 1996
Drilling Equipment : Strata Star 15 Compistion Depth : 10 feet
| Size and Type of Bit : 8 Inch Diameter Auger Water Level : ~3 feet
Sampiler : 2 Inch or 3 Inch Diameter Steel Split Spoon__|Foreman : Scott Alberaila
Sampler Hammer {Drop : 30 Inches [Wsight : 140 Pounds Inspector : Paul McAndrew
SAMPLES
E |2 <~
P
Strata | Depth | § g |3 § DESCRIPTION REMARKS
pooy | S| & & 28]
i START: 13.05
N B 22 Gray-brown to orange-brown SILT, some clay,
1 ] 3 trace fine sand (moist) , PID=0 ppm for entire boring.
1t |8S|15] 15
-] 12
[ 2 ] Environmental soil sampie LB-10-216
s collected from 1.5’ to 2' at 13:15.
: :J 4 Gray-brown to orangs-brown SILT, some clay,
. 3 - 2 trace fine sand (moist)
2)ssf{t13} 3
. 3
C .1, . Environmenita! soil sample LB-10-217
3 collected from 3.5 to 4’ at 13:20.
: : 8 Orange-brown fine SAND, trace to some siit
L_ 2° (moist to wet)

5
[ 5 - Environmental soil sample LB-10-218
4 colflected from 5.5' to 6" at 13:22.
[ 4 ’
7 Y Orange-brown fine SAND, some siit (moist
4 [ SS]|13] 4 to wet)
I 6 |
5 ] Environmental soil sample LB-10-219
8 collected from 7.5 to 8’ at 13:25.
: : 6 Orange-brown fine SAND, some silt
. g 2" {moist to wet) =
5188] 20 5
- )
L _J 6 Mottled orange-brown and light gray SILT, some
[ 10 . fine sand, trace clay (moist) Environmental soil sampie LB-10-220
3 . collected from 9.5 to 10" at 13:29,
B _ BOTTOM OF BORING @ 10’ STOP: 13:30
- 11 o
L 12 4

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park. NJ 07407
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LOG OF TEST PIT NO: 7P-1 Shset 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location : Wilmington, Delaware Elev. and Datum : 6 8. MSL{est.), Topo Map, 1983
Excavation Contractor : Republic Environmental Systems Date : Compiletion Depth : 6.0 foat
Excavation Equipment : CAT 416EH Backhoe 8/29/95 Water Levet : 4.8 foot
Strata | Depth | No. | Type DESCRIPTION REMARKS
1
B _ Brown medium to fine SAND, trace silt (moist) START: 10:30
R i Lavel D PPE
B : » Treated wood pieces/timbars present
1 048 ) GRABL  Gray medium to fino SAND, some sift (moist to wat)
Water in pit is black, possibly from organics.
- 5
N i Strong odor, water entaring the pit. Pit walls
i i caving at 3.3 {t., water entering pit at 2t.
" 3 Environmental soil sample TP-1-048
| i collected from 0.75' to 1.25' at 10:50.
- i :
B i Wood plank sncountered on East side of pit.
4 |
- N N _Gray coarse GRAVEL and madium to fine SAND searn (wet)
-] Gray CLAY and SILT, stiff (wet)
5
N ] Enviranmental scil sampla TP-1-048
B coliected from 5.5 to 6.0' at 10:45.
i | 049 | GRAB
6
R B BOTTOM OF TEST PIT @ 6.0 FEET STOP: 11:15
" 7 N
&
- -
- - ’\ .
2 AIR MONITORING RESULTS
- g ] —
N i P 4 Breathing zone during excavation:
| ] * | ‘ PID=0 to1 ppm
| 4 P TEST Hnu raadings ware zero until water was
9 E PIT sncounterad. :
R B L 6 CS2 Drasger ubes < 0.1 ppm
B i N ! H28 Drasger tubas < 0.5 ppm
R B N NH4 Drasger tubes < 5.0 ppm
10 E
-] L
B B 3¢’ FENCE
1 1 £ Az Vi LY e
N [ LAY - 4
= -
- - NOTTO SCALE
- o T
- ]
B N
- s .
- 45 ]

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Elmwood Park, NJ 07407
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LOG OF TEST PIT NO: TP-2 Sheet 1 of 1

Project Nams : Halby Chemical Projsct Number : 2061601
Location : Wilmington, Delaware Elev, and Datum : 6 #t. MSL{est). Topo Map, 1983
Excavation Contractor : Republic Environmental Systems Date : Compietion Depth : 6.0 foet
Excavation Equipment : = ___CAT 416EH Backhos 8/29/95 Water Level : 3.7 foet
Strata | Depth | No. | Type DESCRIPTION REMARKS
()
B B START: 11:25
B —l Brown medium to fine SAND, frace silt (moist) Water in pit is black, odor was noted.
-y
I ] o50|GRas Environmental soil sample TP-2-050 was
2 collected from 1.5' to 2' at 11:35,
- Gray SILT, some madium to fina sand (wat)
b -
3
[ ]
4
4
2 o
b =
- e .
B _| 051 | GRAB
B i Brown CLAY and SILT, stiff (wet) Environmental soil sample TP-2-051 was
[} . coliectsd from &' to 5.5' at 11:30.
- { BOTTOM QF TEST PIT @ 6.0 FEET
- g
: : STOP: 11:50
8
- o
B ] AIR MONITORING RESULTS
N
F j 4 Breathing zone during excavation:
10 7 PiD=0 ppm
B B 2 CS2 Drasger \ubes < 0.1 ppm
[~ ] _-— H2S Draeger tubes < 0.5 ppm
» B P TEST NiH4 Oraeger tubes < 5.0 ppm
11 ~ ] PIT Over Excavation:
" _. P Pi0=7ppm
| B E CS2 Draeger tube = Bppm
B i L 10
12 b 4 [
B N
I g
g
13 ] \
] ¥ 86’ FENCE
- pe 3 } Nz S
¥ ¥ %
- - *
14 NOTJO SCALE
o -~
- s ]
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwoaod Park, NJ 07407

2081BONTPLDITCH 1.XL$
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LOG OF TEST PIT NO: TP-3 " Sheet 1of 1

Project Name : Halby Chemical Project Number 2061601
Location : . Wilmington, Delawars Elev. and Datum : 6 ft. MSL(est), Topo Map,1983
Excavation Contractor : Republic Environmental Systems Date : Completion Depth : 6.5 feet
Excavation Equipment : CAT 416EH Backhoe ' 8/29/95 Water Level : 4.0 foet
Strata | Depth | No. | Type DESCRIPTION REMARKS
(ft) '
START: 12:30
| j Brown madium to fine SAND, trace silt {(moist)
-
B i Environmantal soil sample TP-3-052
collactsd from 1.5' {0 2’ at 12:45,
I Jos5z|GRaB
2 062 | DUP1
-~ -
- E
3 Strong odor at 3it.
- :l Brown fine SAND, some silt (wa?)
— 4 -1
-
- 5
: _| 053 | GRAB Environmental soil sample TP-3-053
8 collected from 5.5' to 6 at 12:50.
B i Gray CLAY and SILT, stiff (wet)
r_ B BOTTOM OF TEST PIT @ 6.5 FEET STOP:  13:00
7
L
r. 8 -
I
9
- -
- -
- 10
L
-
11
- - N
B B 2 . AIR MONITORING RESULTS
I X P :
12 i Breathing zons during excavation:
N X P TEST PiD=1to 2 ppm
= i E PIT CS2 Drasger tubas < 0.1 ppm
| ] X L 10 H2§ Draeger tubes < 0.5 ppm
13 I~ | NH4 Draeger tubss < 5.0 ppm
N
[ i E in test pit after excavation:
L B e 8 ] PiD=20 ppm
14 ¥ : CS2 Drasger tubses = 5 ppm
| i 136'
B ] FENCE
= - A L b ARV S V3
15 BEAY raAl
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.,
River Drive Center 1, Eimwood Park, NJ 07407

2081601\TPDITCH1 XLS
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LOG OF TESTPITNO: TP-4 ©_Sheetiof 1

Project Name : Halby Chemical Project Number : 2061601
Location : : Wilmington, Delaware Elev. and Datum : 6 ft. MSL{est.). Topo Msp,1583
Excavation Contractor : Republic Environmental Systams Date : Completion Dapth © 7.0 feat ‘
Excavation Equipment : CAT 416EH Backhoe 8/29/85 Water level : 4.0 foot
Strata | Depth | No. | Type DESCRIPTION REMARKS
() _
L 4 : START: 14:00
. i Brown medium to fine SAND, trace silt (moist)
- 4] .
i _{ 054°'| GRAB Environmental soil sample TP-4-054
2 collactad from 1.5' to 2.0' at 14:10.
N i Black fing SAND, soma silt (maist)
- 5
s
B N
- 5
[~ n
| | 055 | GRAB
8 Enviranmaental soil sample TP-4-055
B ] . collected from 5.5' 10 6.0" at 14:05.
B A Gray CLAY and SILT, stiff (wst)
= o
N N BOTTOM OF TEST PIT @ 7.0 FEET STOP: 14:18
- 5
| _ N
" i ’ AIR MONITORING RESULTS
- FENCE Breathing zone during excavation:
» - W PiD«0 ppm
| CS2 Draager tubes < 0.1 ppm
B _ P 2 H2S Draaeger tubes < 0.5 ppm
10 | \ NH4 Draeger tubes < 5 ppm
| N n P In tost pit after axcavation:
N i F  E PID=20 ppm
B _ L TEST CS2 Draeger tubes = 3 ppm
11 | PIT 10
N
B ] b 4 E
C ]
12
g A
L . <%
[ 13 ] 186' NOTTO SCALE
I " < .
78 7 ~N
- 4]
- -
u n
[ 15 7
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. .
River Drive Center 1, Eimwood Park, NJ 07407

2081801\TPDITCH1 XLS
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LOG OF TEST PIT NO: TP-5 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location : . Wilmington, Delaware Elev. and Datum 6 #t. MSL{est.), Topo Map, 1983
Excavation Contractor : Republic Environmental Systems Date : Completion Depth : 7.0 feat
Excavation Equipment : - CAT 416EH Backhoa 8/29/95 Water Level : 4.0 feet
Strata | Depth | No. | Type DESCRIPTION REMARKS
(ft
| _ Brown medium to fine SAND, tracs silt START: 14:20
L . Ditch is dry.
-y k
: _| 056 | GRAB Environmental soil sample TP-5-056
2 MSs/ collectad from 1.5'to 2.0' at 14:30.
n . MSD Black fine SAND, some siit, little medium to fine gravel
- 5
" N Black 0.5 to 0.75-inch GRAVEL Possibia fill from watar line,
4
r_ i Black fina SAND, sama silt
- 5 -
: _J 057 { GRAB Gray CLAY and SILT, stift Environmantal soil sample TP-5-057
6 063 | DUP2 , collected irom 5.5' to 8.0 at 14:25,
- -
" 7 ]
| B BOTTOM OF TEST PIT@ 7 FEET STOP: 1445
- 8 | - AIR MONITORING RESULTS
N :
: : Braathing zone during excavation:
- B CS2 Drasger tubes < 3.0 ppm
9 FENCE H28 Drasger tubes < 0.5 ppm
k i X NH4 Draager tubes < 5.0 ppm
| N PID = 0 to 20 ppm
. B ] P 2 In tast pit aftar excavation:
10 , | A CS2 Draeger tubes = 5.0 ppm
B B X P
B | E
R L TEST
11 I PIT 7
B ] X N
o - . E
= 4o |
ey
- -t }‘ ‘
13 ] 238 NOT.TO SCALE
] X ot N
(o] TN
- 4
5 ]
LANGAN ENGINEERING AND ENVIRONMENTAL SERVIC@S, INC.
River Drive Center 1, Elmwood Park, NJ 07407
- 206180NTPDITCH1I.XLS
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LOG OF TEST PIT NO: TP-6 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location @ Wilmington, Delaware Elev. and Datum : 6 ft. MSL{est), Topo Map, 1983
Excavation Contractor : Republic Environmentai Systems Date : Completion Depth : 7.0 feot
Excavation Equipment : CAT 416EH Backhoe 8/29/95 Water Lovel : 5.0 foet
Strata | Depth | No. | Type DESCRIPTION REMARKS
{t
- START: 1455
R ] Brown medium to fine SAND, little medium to fine gravel, trace silt,
| . woad piecas; looks like 4-inch pile, lots of wood
1
_ .
- -
- 5
: 1 058 | GRAB Envirognmantal soil sample TP-6-058
3 collected from 2.5' to 3.0 at 15:20.
: : Black madium to fine SAND, somse silt (wet)
© 4 ]
- s
[ 059 | GRAB
- 5 ]
B B Gray CLAY and SILT, sfift (wat) Environmental soil sarmple TP-§-059
B _ collected from 5.5'to 6.0' at 15:15,
- o
5 i BOTTOM OF TEST PIT @ 7.0 FEET STOP: 15:3Q
N AIR MONITORING RESULTS
N
: 7 Braathing zone during excavation:
B ] CS2 Draagar tubes = 3.0 ppm
9 FENCE H2S Draeger tubes < 0.5 ppm
| | N NH4 Draeger tubes < 5ppm
- - PID = Oppm
I P2
10 |
P
L . X
B _ L TEST
7
- 11 - X ’L PIT
' R =
BECE b 4
[} §
i ] X
13 286’ NOTTQ SCALE
: : N, o v v
o s s
C s
- 15

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC,

River Drive Canter 1, Eimwood Park, NJ 07407

2081801\TRDITCH1 XLS
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LOG OF TEST PIT NO: TP-7 ) Shest 1 of 1

Project Name : Halby Chemical Project Number : 2061601
Location : Wilmington, Delaware Elev. and Datum : 8 ft. MSL(eat.), Topo Map, 1983
. Excavation Contractor : Code Environmental Svcs. Date : Compietion Depth : 6.0 foet
Excavation Equipment : .~ John Deere 310 D Backhoe 12/14/95 Water Levet : 3.0 foet
Strata { Depth | No. | Type DESCRIPTION REMARKS
(ft)
B B START: g:15
[ i Dark brown medium to fine SAND, some silt, trace to some
B B coarse sand, frace cobbias, frace coarse to fine grave! (moist) Concrate, wood, plastic and other debris
1 - i noted.
' ; j . 10" thick concrete siab encountered
2 at 3' dapth in south end of pit.
- -
N Environmental soil sample TP-7-112
» 1 112 | GRAB collected from 2.5' to 3.0° at 10:05.
3 Sample collected from black stained soif.
N | Slow groundwater saepage at 3' dapth.
R N Black fine sandy SILT, some clay (moist) Water axhibits a slight sheen.
" 4 Black staining and strong organic odor
R N noted in silt.
: | 111 | GRAB ‘ Environmental soil sample TP-7-111
S_ 1 1l o ] coliected from 4.5' to 5.0' at 9:35.
L ‘
F : j Medium gray CLAY, some madium to fine sand (moist) Strong odor noted in clay.
| 6
L B BOTTOM OF TEST PIT @ 6.0 FEET STOP: 10:15
o | ~
u N
L . .
| - 2.5' AIR MONITORING RESULTS
8
B B Braathing zone during excavation:
- - N ¢ PID=0 ppm
| i [~ TEST CS2 Draeger tubes < 0.1 ppm
9 T H2S Draager tubes < 0.5 ppm
» i r NH4 Draeger tubes < 5.0 ppm
- - *(
- 10 ]
I o
- ] k 3 FENCE
ray < X X
L 4 NOTTO SCALE
2
- -
L]
- 43
e -nf il
14
L
- 15 ]
. ) LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Elmwood Park, NJ 07407

2061601\TP-DITCHXLS
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LOG OF TEST PIT NO: TP-8 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2081601
Location : Wilmington, Delaware Elev. and Datum : 8 ft. MSt{est), Topo Map,1983
Excavation Contractor : Code Environmental Sves. Date : Completion Depth : 7.5 foot
Excavation Equipment ; John Deere 310 D Backhoo 12/14/95 Water Level : 3.5 foet
Strata | Depth | No. | Type DESCRIPTION AEMARKS
(ft)
B B START: 10:25
R Gray-brown coarss to fine SAND, trace to some coarse to
t i fine graval, trace to some silt (dry) Occasional reads, wood and bricks abserved.
1 R Vaery strong odor noted.
: : Black madium to fing SAND, some silt, trace coarse sand (moist) Soil is stained black,
2
R ] Concrete slab ancounterad at 2° dapth in
- . south end of pit.
" 3 ] Environmental soil sample TP-8-113
_ | 113 | GRAB collected from 3.0'to 3.5' at 11:15,
N T e Soil exhibits a strong odor.
B 4 ] Black clayey SILT, some coarse to fine sand, {race fine gravel, Slow groundwator sespage at 3.5' dapth.
R N trace organic debris {moist to wat) Apparently perched water.
- Light gray to yeilow-brown CLAY, soma siit, trace madium to
B fine sand (moist to wet)
" 6 6" dlamater steel pipe aligned northwasy
| R . southeast uncoverad at 6' depth. Excavation
| N terminated at 7.5' dua to presance of pipe.
I 7 1 Environmental soil sample TP-8-114
B _| 114 | GRAB collected from 7.0't0 7.5' at 11:35,
Sample collectad from unstained soil.
R A BOTTOM OF TESTPIT @ 7.5 FEET STOP: 11:.05
8
~ 1 +
- o
| | AIR MONITORING RESULTS
N
B A & Breathing zone during excavation:
10 PID=0 ppm
B N 2.5' CS2 Draeger tubes < 0.1 ppm
N i H2S Draager tubes < 0.5 ppm
| l ¥ TEST NH4 Draeger tubes < 5.0 ppm
11 PIT
» . {
B ] 12
12 Note:
» a L 4 MS/MSD sampla TP-8-115 collected
B i sample location TP-8-114,
" 13 ] 45
| B "3 28 FENCE
= - (V3 N, [ %
e e " 7%
- 14 ]
- 45

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Eimwood Park, NJ 07407

208160N1\TP-DITCHXLS
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LOG OF TEST PIT NO: TP-11 - Sheet1of 1

Project Name : Halby Chemical Project Number : 2061601
Location : Wilmington, Delaware Elav, and Datum : 8.5 ft. MSL(ost.), Topo Map,1983
Excavation Contractor : Code Environmental Sves, Date : Completion Depth : 10.5 feet
Excavation Equipment : John Deere 310 D Backhoe 12/14/95 Water Leve : 7.0 fet
Strata | Depth | No. | Type DESCRIPTION . REMARKS
_(ft) —
B ] START: 12:10
: : Yellow-brown coarsa to fine SAND, some silt (dry to moist) Concrata, brick and wood dabris
1 . ) sncounterad.
[ i
-
2
- .
- 5 ]
| ] Black staining starts at 3.4° dapth.
X 7116 | GRAB Environmental soil sample TP-11-116
4 Black fine sandy SILT, trace to sorme clay (moaist) colfected from 3.5' to 4.0 at 12:50,

Occasional thin sand layers exhibiting
red-brown, purple and yellow-green staining
5 observad. Sample TP-11-116 collected
from stained area,

Gray-brown CLAY, some silt, trace fine sand (moist)

8
B Ny
- 7 § Mottled gray and yellow-brown SiLT, trace to somse fine sand,
| . trace medium to fine gravel, trace clay (moist to wet)
C ]
[ 8
- - ‘ . N
L Groundwater rapidly enters axcavation at
-] 10.5' dépth and rises to 7.0° depth.
9
n .J
: | 117 { GRAB Environmantal soil sample TP-11-117
10 ' collected from 9.5' to 10,0 at 13:35.
B 7 Groundwater rapidly enters at 10.5' dapth.
B | BOTTOM OF TEST PiT @ 10.5 FEET STOP:  13:20
11 .
=3 — N .
3 AIR MONITORING RESULTS
- b ‘{ e , :
" 12 ] Braathing zone during excavation:
R 4. TEST PID=0 ppm
B i / PIT CS2 Draeger tubes < 0.1 ppm
R R 1 . 8 H2S Draeger tubes < 0.5 ppm
13 NH4 Draegar tubes < 5.0 ppm
B ] K‘ ‘ In test pit after axcavation:
» R 40 PID=0 ppm
14 } CS2 Drasger tubes < 0.1 ppm
X &8’
- FENCE Note: .
N - ¥ v o v — Dupilcate sample DUP-5-121 and USEPA
i5 ’ - K - split sample collacted at sample location
TP-11-118,

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407

SRAIEDNTP-DITCHXLS
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LOG OF TEST PIT NO: TP-12 - Sheet1of 1
Projoct Name : Halby Chemical Project Number : 2061801
Location : Wilmington, Delaware Elev. and Datum : .75 #t. MSL(eat ), Topo Map, 1983
Excavation Contractor : Code Environmental Sves. Date : Complstion Depth : 7.0 foot .
Excavation Equipment : John Deere 310 D Backhos 12/12/95 Water fovel 7.0 foot
Strata | Depth | No. Type' DESCRIPTION REMARKS
()
] START: 10:20
_ FiLL; dry to moist Top 3" of soil is frozen.
[ N Dark ysliow-brown medium to fine SAND, trace to soma silt, trace
1 madium to fina gravel, trace coarse sand (moaist) Qccasional pigces of wood and piping
- . ) - observed.
B i Sirong organic ador. Occasional plant
2 Medium gray organic fine sandy SILT, frace coarse to medium stams, stalks and roots observed. Rubber
L N sand {moist) hose and timbor pieces excavated.
: : bacoming
3 PID=25 ppm at 3', falling quickly to 0 ppm.
R i Mottled dark gray to brown CLAY and SILT, trace fine sand
n (moist to wet)
R ] oss GRAB Environmental soil sample TP-12-088
4 collactad from 3.5’ 10 4.0 at 11:17.
| ] Sample collected from stained soil.
’: : Yellow-brown to gray CLAY and SILT, trace to some fine sand
5 {moist to wet) Frequent raad stalks and roots excavated.
R _ Strong odor noted.
T oss’| GRAB
-] Environmental soil sample TP-12-089
B j . collected from 5.5° to 6.0° at 11:20.
: R Slow groundwater seopage at 7' depth.
7
| ] BOTTOM OF TEST PIT @ 7.0 FEET STOP: 1108 ‘
- g
R _ N
" . AlR MONITORING RESULTS
" 9 ] FENCE Braathing zone during axcaw;ation:
R i X PiD=0 ppm
L i ¥ CS2 Draeger tubes < 0.1 ppm
- 0 4 H2S Draeger tubes < 0.5 ppm
K p In test pit atter excavation:
-] - PID=0 ppm
B _ TEST | CS2 Draager tubas < 0.1 ppm
11 BIT 8.5 .
- . X
-
12 g 4,5
y
L 7
" 13 ] 100 NOT TQ SCALE
- ] .
=3 - ’(' AL Nl et
~N
4
[ 15
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. .
River Drive Center 1, Eimwood Park, NJ 07407 .

2081801\TP-DITCH.XLS
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LOG OF TEST PIT NO: TP-13 ' * Sheet 1 of 1

Project Name : Halby Chemical Project Number : 2061601 ¥
Location : Wilmington, Delaware Elev. and Datum : 8.5 ft. MSL(est.), Topo Map, 1983
Excavation Contractor : Cade Environmental Sves. Date : Completion Depth : 12.0 foat
Excavation Equipment : John Deers 310 D Backhoe 12/14/95 Water Levai : 12.0 feat
Strata | Depth | No. | Type DESCRIPTION REMARKS
) —
B _ START: 14:20
: : Maedium brown coarse to fine SAND, some siit, trace cobbles, Qccasional concrate, brick and wood
1 . trace coarse to fine gravel (moist) debris sencountared,
- 5
- 3
| ] Plywood, fiberglass and shest plastic
B ] dabris ancountsred.
- 4 .
R N Black medium to fine sandy SILT {moist)
i i Silt contains occasional thin layars of sand
] exhibiting dark red-brown staining.
5
: ] 118 | GRAB Environmental soil sample TP-13-118
6 collsctsd from 6.5 10 6.0' at 1445,
[ ] . Sample collected from stained soil.
R R Gray-brown organic CLAY, trace to some silt, tracs fine
B _ sand (moist) i Frequent reeds and roots obsarved.
7
- R Occasional thin peat layers from 7.0
B i becoming {0 7.5' depth.
. 8 | .
R R Gray silty CLAY, trace fine sand (moist)
- 5
: : Mottlad gray and yellow-brown clayey SILT, some fine sand,
10 trace organic debris {moist)
| A Groundwater rapidly enters excavation at
» . 12.0' depth.
C 11 ] Fraquant small globules of biack liquid
i _ observed, possible fres product.
N Gray-brown coarse to fine SAND, trace fine gravel, trace silt
B | 119 | GRAB (moist fo wat) ) Environmentali sail sample TP-13-119
12 collacted from 11.5' to 12.0° at 15:15.
R _ BOTTOM OF TEST PIT @ 12 FEET STOP: 15:00
T T N . : AR MONITORING RESULTS
13 — 10 FENCE
[ i - L 8 Braathing zone during excavation:
B B CS2 Drasger tubes < 3.0 ppm
R N 4 TEST H2S Draesger tubes < 0.5 ppm
14 PIT * . NH4 Orasger tube's < 5.0 ppm
. 110°
- e}
5 i K In test pit atter axcavation:
B i NOT.TQ SCALE 43 1 CS2 Draager tubes < 3.0 ppm
1 5 e 2 L Al £ va
N A A~ ~ 7~
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407

2081801\TP-DITCH.XLS |
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LOG OF TEST PIT NO: 7P-18 " Sheet 1 of 1 .
Projact Namae : Halby Chamical Projact Numbser : 2061601
Location : Wilmington, Delaware Elev. and Datum : 8.5 #t. MSL{est.), Topo Map, 1983
Excavation Contractor : Code Environmental Sves. Date : Completion Depth : 10.3 foat .
Excavation Equipment : John Deere 310 D Backhos 12/14 to 12/15/95 |Water Leovel : 2.5 foot
Strata { Depth | No. | Type DESCRIPTION REMARKS
(1)
B R START: 1545
R N Madium brown coarse to fine SAND, soma siil, trace to some
| coarse to fine graval, trace cobbles (moist) Brick, wood, plastic and conrete debris
1 A encountarad.
- o
B ] Groundwater fills excavation to 2.5' depth.
N i Watar is black and exhibits an oily sheen.
Y R N ]
: : Wooden DEBRIS Debris includas planks, railroad tias and
4 piastic tubing. Dabris is stained black.
z : baecoming
I 5 |
n B Woaden DEBRIS mixad with black silty fine SAND, trace to
. soma clay (wet) Environmental soil sample TP-18-120
}_ _| 120 | GRAB collectad from 5.5' 1o 6.0' at 16:20 on 12/14.
6 — —— S — —— S———  bm—
B | B . Cease excavation on 12/14 at 8' depth at
i N Gray-brown organic silty CLAY, tracs fine sand (wat) 16:30. Resume on 12/15 at 9:02.

Mottled gray and brown SILT, some clay, trace fine sand (wat) i
8 . . PID = 3 to 10 ppm, with paaks of 40 ppm.

B j becoming

- ] Frequent thin layers of sand notad. At
sample TP-18-125 location, P1D=40 ppm.
Mottied gray and yellow-brown clayey SILT, some fine sand (wat)
10 125 | GRAB Environmantal scil sample TP-18-125
collected from 8.7’ to 10,2’ at 9:45 on 12/15.

B N BOTTOM OF BORING @ 10.3 FEET STOP: 930

11
L a L. . s s AIR MONITORING RESULTS
B B - ~ ~ FENCE ™
| B * 110’ Braathing zona during excavation:

12 N CS2 Draeger tubes < 3.0 ppm
| | 60 \ H2S Draeger tubes < 0.5 ppm
: : * TEST In tast pit after excavation:

13 PIT 13 C82 Draager tubas = 6.5 ppm
B R at 10.2' depth.
I~ ] K
|14 ] Note: :

Dupilcate sample DUP-6-128 collacted

L . PR
| B X 5 at samplae location TP-18-125,
L . NOT.TO SCALE

15

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. .

River Drive Center 1, Eimwood Park, NJ 07407

2081801\TP-DITCHXLS
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LOG OF TEST PIT NO: TP-21 Sheet 1 of 1

Project Name Halby Chemical Project Number :  * 2061601
Location : . Wilmington, Delaware Elev. and Datum : 8 it. MSL(est.}, Topo Map, 1983
Excavation Contractor : Code Environmental Svcs. Date : Completion Depth : 12.0 feet
Excavation Equipment : John Deere 310 D Backhos 12/15/95 Water Level : 3.0 feet
Strata | Depth | No. | Type DESCRIPTION ' REMARKS
(ft) -
| N START: 10:10
C : Yellow-brown silty coarse to fine SAND, trace coarse to fine Waad, brick, concrete, piping and plastic
1 ' grave! {moist) ) debris noted.
- -
s .
t : Groundwater fills excavation to 3.0 depth.
» i Water is black and exhibits slight shean.
3
5 N Soil is stained gray to black starting at
N _ 3' dapth.
| ] Mottied dark to light gray to yellow brown silty coarsse to fine
4 SAND, trace to some coarse to fine gravel, trace clay (moist)
- -
- 5
[ | Qccasional layers of crushed cinder fifl
B i observed. PID=9 ppm at 5' depth.
- 6 ]
[ -
J -
7 e o o e e s
: : Dark gray-brown organic clayey SILT, trace fine gravel to fine sand -
N _ (wet)
8 Environmental sail sample TP-21-126
B .} 126 | GRAB collected from 8.0 to 8.5' at 11:20.
-] - - - - - - - T 777 PID=800 to 1,000 ppm in silt and poat.
9 Dark brown PEAT (moist to wet) ’ QOccasional 1/18” yellow-green crystalis
L S T observed in tha silt.
10 ] Gray-brown CLAY, some fine sand, tracs silt, trace organic PiD=10 to 40 ppm immediataly abave the
n B debris (wet) oxcavated soit pile. PID=0 ppm at
" R 10' from pile.
B 19 ] : Purple-brown staining observed in sand.
» R - T T T T T T T T T T T PID=900 ppm.
B Gray-brown to light gray fine SAND, some siit, with layers of
5 | 127 1 GRAB light gray clay (wet) Environmental soil sample TP-21-127
12 collacted from 11.5'to 12.0' at 11:35.
R _ BOTTOM OF TEST PIT @ 12 FEET STOP: 11:30
-] N AIR MONITORING RESULTS
13 FENCE 12
| | 4 '\ Breathing zona during excavation:
[ N PID=5 to 60 ppm
B i 2.5 TESTPRIT ' CS2 Draegsr tubes < 3.0 ppm
14 » H28 Draeger tubas < 0.5 ppm
B N w22 NH4 Orasger tubes < 5.0 ppm
L 4 61 NQTTO SCALE
» . e v v re e Nots:
15 - ~ ’ o~ Backhoa operator raportad soil flashing
during backfilling of excavation.
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC,
River Drive Center 1, Eimwood Park, NJ 07407

_20616D1\TP-DITCHXLS

,’ AR306118



LOG OF TEST PIT NO: TP-23 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location : Wilmington, Delawars Elev. and Datum : 8 ft. MSL{est.), Topo Map, 1983
Excavation Contractor : Code Environmental Sves. Date : Completion Depth : 8.0 foot
Excavation Equipment : John Desre 310 D Backhoe 12/18/95 Water Level : Not Encountered
Strata | Depth | No. | Type DESCRIPTION REMARKS
() -
_ START: §:.30
: : Yellow-brown to brown silty coarse to fine SAND, some coarse Steal cables, pipes, concrate and wood
1 to fine gravel (wet) debris noted
- 5
- Dark gray-brown silly coarse to fine SAND, some coarse ta Brick and concrate dabris sncountared.
| N fine gravel {moist)
~ -1
-,
" 4 ] e e e e e e e ]
- s
| B Gray-brown 1o black clayey SILT, trace fine gravel to fine
n R sand (moist 1o wat)
= 6 i
| B Dark brown PEAT, some fine sand, trace to some silt {(moist to wet) P1D=300 to 400 ppm at 6.0' depth.
o]
o B Gray-brown to black CLAY, trace to some sift, trace fine sand PID=500 ppm at 8.0° dapth.
B {moist to wet)
N _| 132 | GRAB Enviranmantal soil sample TP-23-132
8 collectad from 7.5' to 8' at 14:55.
5 . BQTTOM OF BORING @ 8.0 FEET STOP:  11:.00
-] — e
9 [ 3 o~ “FENCE AIR MONITORING RESULTS
L ¥ §
| _ - Broathing zone during excavation:
B B 75’ TEST PIT 3 N PID=5 to 8 ppm
10
X
: : 7.8 Nota:
" R Excavation activitias terminatad aftar
11 4 axplasions ware obsarvad in tast pit
N i NOTTQ SCALE and qvar excavated soil pile. Smaller
N R sacondary explosions and smoking
u i oceurrad in axcavated sail pile for up
12 to 1.5 hours.
L -
13
= -
b =
14
= -
bee -
- 5 -

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

Rivar Drive Center 1, Eimwood Park, NJ 07407

S081801IPDITCH XS

AR306119
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LOG OF TEST PITNO: TP-24 Shest 1 of 1
Project Name : Halby Chemical Project Number : 2061601 .
Location : ~_Wilmington, Delaware Elev. and Datum : 8 #t. MSL(ast). Topo Map. 1983
Excavation Contractor : Cods Environmental Sves. Date : Completion Depth : 5.5 feot
Excavation Equipment : -~ John Deere 310 D Backhoe 12/11/95 Water Level : - ~3.5 feet
Strata | Depth | No. | Type DESCRIPTION REMARKS
(ft) _
%. - Start: 14:40
B N FiLL: dry to moist )
R B Brown to ysllow-brown medium to fine SAND, trake to some Qccasional thin laminations of fine sand
1 . silt, trace coarse to fine graval, trace clay and light gray silt/clayey silt obsarved.
| i ’ PID=0 ppm in sand.
- 5
[ : Environmental soil sample TP-24-072
r_ ] coflected from 2.6 {0 3.1"at 14:40.
3 072 | GRAB SOIL and CINDER FILL: moist to wet )
| _ Black coarsa to fine SAND, trace to some silt, trace coarse PiD=0 ppmiin fifl.
[ N to fine grave! Broken glass, timber and modarate
B ] organic odor observed. Soil stains
A4 gloves and sampling squipment black.
: ] Slow groundwater saep across top of clay
1 073 | GRAB Medium gray CLAY, trace to some silt, trace medium to fine
I s sand (moist to wet) Environmental soil sample TP-24-073
- A collectad from 4.3' 10 4.8 at 14:55,
» i END OF EXCAVATION @ 5.5 FEET STOP: 14:55
6 .
-] AIR MONITORING RESULTS:
T 7 Breathing zone during excavation:
- - PID =0 ppm
n | CHAIN CS2 Draager tubes < 3 ppm
N B . LINK H2S Draeger tubes < 0.5 ppm
8 FENCE
B i In tast pit after excavation:
" _ "3 . o A ¢ . PID = 0 ppm
B _+ 4 . ’ CS2 Draeger tubas < 3 ppm
9 14
| N 22'
B 7] nf
10
- ] TEST
B i g PIT
[ 11 ] &

T 1

1 I
I

‘q\‘
4

M 12 7 q
B f SILT
13 FENCE
" ] n
© 14 7]
-] NOTTO SCALE
I
15

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Eimwood Park, NJ 07407

<REBISDNTP-SLUMP XLS .

AR306120



LOG OF TEST PIT NO: TP-25 Sheet 1 of 1
Project Nama : Halby Chemical Projact Number : 2061601
Location : Wilmington, Delaware Elev. and Datum : 8.5 ft, MSL(ast.), Topo Map, 1983
Excavation Cantractor : Cods Environmental Sves. Date : Completion Depth : 5.0 feat
Excavation Equipment : ___John Deere 310 D Backhoe 12/12/95 Water Lovel : ~3.0 feat
Strata | Depth | No. | Type DESCRIPTION REMARKS
(tt)
] START:  13:00
B i FiLL: moist
B B Yallow-brawn silty fing SAND, some coarsae to fine USEPA identifies the yallaw-brown sand as
1 . gravel, trace coarse to madium sand fill emplaced following USEPA's removal
N ] - action of spring/summer 1995,
: : Black SILT, some clay, trace to some coarse to fine gravsl, Strong organic odor in the silt.
2 frace coarse to fine sand (moist)
B ] Groundwater seap at 2.4'. Shean on water.
[ Jost|cRras Environmental soil sample TP-25-091
3 coliected from 2,5'to 3.0" at 13:45.
R . bacoming
R ] Large quantity of broken glass in silt.
™ 4 ] Environmental soil sampie TP-25-090
_| 080 } GRAB Madiurn gray SiLT, trace to somoe fina sand, trace to soma. collacted from 4.0' to 4.5' at 13:30.
B clay, frequent reads and organic debris (moist to wet)
L N Frequent black stained sand layars.
5
R y BOTTOM OF TEST PIT @ 5.0 FEET STOP: 14:00
- - & > ; 3% V3 v
[~
- - = = = ~ 1 = a CHAg LINK FENCE \ote:
B ] USEPA split samplae collactad at
N B N TP-25-091 location.
- . N
7 7
- g ]
—— ~4
9 ] CONCRETE
B B PAD
- NOTTO SCALE
10
s
. _ EAST SIDEWALL
K ] Gray silty sand
12 | Yellow-brown
n i sand
N N Black siit K
- 2 ]
_ - WEST SIDEWALL
= o
14 Yollow-brown sand
-] Black silt
- 45
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407
. 2081B0NTP-SUMP XLS
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LOG OF TEST PIT NO:

7P-26

Sheet 1 of 1

Project Name :

Halby Chemical

Project Number :

2061601

Location : Wilmington, Delaware Elev. and Datum : 9 k. MSL{est.), Topo Map, 1983
Excavation Contractor @ Code Environmental Svcs. Date : Completion Depth : 4.4 feet
Excavation Equipment : .. John Deera 310 D Backhoe 12/14/95 Water Level : ~3.0 feet
Strata | Depth | No. | Type DESCRIPTION REMARKS
() —
= 4 START: 8:15
E : Gray-brown siity medium to fine SAND, trace cobbles, Woad and metal debris noted.
1 trace coarse to fina graval (dry)
: : Environmental soil sample TP-26-110
2 110 | GRAB collacted from 1.7* to 2.2 at 8:40.
i ] Dark gray to biack fine SAND, some silt (dry to maist) Bottles, brick, wire, rubber and wood dsbris.
- 4 Moderate odor nated,
3
| i Medium gray silty CLAY, trace to soma fine sand, occasional
| i plant roots and organic debris (moist) ’
4 ] Environmental soil sample TP-26-109
» _}| 108 | GRAB collacted from 3.9' to 4.4' at 8:35.
] BOTTOM OF TEST PIT @ 4.4 FEET STOP: 84S
5
B ] AIR MONITORING RESULTS:
~ 6 ] Breathing zone during excavation:
- : PID = 0 ppm
- ] . CS2 Drasger tubes < 0.1 ppm
N N 3L o ‘ St H2S Draegar tubes < 0.5 ppm
7 ~ ~ = -~ CHAIN LINK FENCE NH4 Drasger-tubes < 5.0 ppm
2 .
: : In test pit after excavation:
L | CONCRETE PiD =0 ppm
. 8 TEST 3 PAD CS2 Drasger tubes < 0.1 ppm
- 9
=~ 10
- 4
o
- 43
e
- 45

LANGAN ENGINEERING AND ENVIHONMENTAL SERVICES, INC.
Rlver Drive Center 1, Eimwood Park, NJ 07407

2061601\TP-SUMP XLS
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LOG OF TEST PIT NO: TP-27 * Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location : Wilmington, Delaware Elev. and Datum : g ft. MSL(est ). Topo Map, 1983
Excavation Contractor ; Code Environmental Svcs. Date : Completion Depth : 6.0 foat .
Excavation Equipment : John Deers 310 D Backhoe 12/12/95 Water Lovel : ~3.5 faet
Strata | Depth | No. | Type DESCRIPTION REMARKS
()
| 4 START: 14:40
t : Dark gray to black medium GRAVEL and coarse to fine SAND
1 . (dry)
[ -
R ] Brick and wood dabris ancountered,
N . Dark gray to black SILT, trace to soma madium to fine sand,
I n traca clay, frsquant plant roots (moist)
3
R _| 092 | GRAB Environmental soil sampie TP-27-092
| bacoming collectad from 3.0' to 3.5' at 15:25.
- 4
| R Dark gray clayey SILT, trace to some fine sand, occasional Strong organic odor noted,
B plant dabris (moist)
5 _] 094 | GRAB Environmental soil sample TP-27-094
5 collectad from 4.5' to 5.0° at 15:35.
B B bacoming
: : Dark gray fine sandy SILT, trace to some clay (moist) Streng organic odor notad.
(5]
R i BOTTOM OF TEST PIT @ 6.0 FEET STOP: 16:00
C 7 . Note: A .
R B " .~ N N MS/MSD samples collected at TP-27-092
B R N CHAIN ~ ~ and TP-27-094 sampla locations.
B _ ‘ LINK N
8 FENCE
f ] 65’
- o
-] 558-25
-] SMw- & L
10 feloy
-] TEST
n R PIT
11 3.5\’\ g8'
4o
- 1 ]
I
14
o
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Eimwood Park, NJ 07407

2061801\ TP-SUMP XLS

AR306123




LOG OF TEST PIT NO: TP-28 - Sheet 1 of 1

Project Name : Halby Chemical " |Project Number : 2061601 v
Location : Wiimington, Delaware Elev. and Datum : 7.5 ft. MSL(eat.), Topo Map, 1983
Excavation Contractor : Code Environmental Svcs. Date : Completion Depth : 7.0 fost
Excavation Equipment : John Deere 310 D Backhos 12/1195 Water Levet : 2.2 foot
Strata | Depth { No. | Type DESCRIPTION REMARKS
(ft) :
L . START: 9:40
: : FILL: dry to moist ) Exposed ground surface frozan to six inch
1 Tan gray to brown medium to fine SAND, some silt, trace inch depth. Surficial coarse grave! from
_ N " medium to fine gravel with occasional iensas/pockets of adjacent railroad track bed.
B n silty clay
2 ] o067 }GRAB Environmantal soil sampla TP-28-067
B A collected from 1.7' to 2.2' at 10:10.
L ] ‘
B 3 Water onters axcavation rapidly after :
B N excavating cinder fill at 3' depth.
-] CINDER and ASH FILL: wet
4 Dark gray to black coarse to fine SAND, some coarse to Fill consists of gravel to sand-sized siag,
- i fina gravael, traca ta soma silt cindars, coal and slata/shale fragmants.
- 5
» _] 088 | GRAB Environmental soil sample TP-28-069
. . collectad from 5' to 5.5' at 10:50.
- o -
: _| 068 | GRAB Madium gray CLAY, trace to some silt, trace fine sand with Environmental soil sample TP-28-068
7 occasional plant roots and organic debris _ collected from 6.5' to 7* at 10:40. B
[ i BOTTOM OF EXCAVATION @ 7.0 FEET © STOP: 10:00
E
N i N AIR MONITORING RESULTS
: : K — Breathing zone during excavation:
9 P1D=0 ppm
L i CS2 Draseger tubas < 3 ppm
R _ 3 - H2S Drasger tubes < 0.5 ppm
- . )( ‘
10 . In test pit alter excavation:
_ . P1D=0 ppm
2 i TEST 7 —_ CS2 Drasger tubas < 3 ppm
B i X PIT H2S Drasger tubes < 0.5 ppm
11
B N — Note:
| N CONRAIL ropresentative present during
. 4 7T tast pit excavation.
B T by
12 M
= " | s—
= — 4'
N ~ K
13 7
| ] RAILRDAD =
- 4 K TRACKS
" 14 ] CHAIN —_
| N LINK
L 4 FENCE 7
» . NQTTO SCALE i
15
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407

2051601\ TP-MAIN.XLS
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LOG OF TEST PIT NO: TP-29 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2081801
Location : Wilmington, Delaware Elsv, and Datum : 7.5 #t. MSL{est.), Topo Map, 1983
Excavation Contractor : Code Environmental Sves. Date : Completion Depth : 5.0 foat
Excavation Equipment : John Deere 310 D Backhoe 12/11/95 Water Lavel : 3.0 fast
Strata | Depth | No. | Type DESCRIPTION REMARKS
)

= - START: 11:25

R B FILL: dry to moist

- ] Brown to yaliow-bown coarsa to fine SAND, some silt, trace Ground surface frozen 10 5 inch depth.

1 coarse to fina graval, occasional thin layers of light gray Frequent plant roots.
L R clayay silt
] Watar raptdly enters axcavation after
2 cindar fill is excavated. Slight sheen on

R water surface.

B CINDER and ASH FILL: wet

» Dark gray to black coarse to finé SAND, soma coarse to fine Fill consists of cinder, slag, coal and shale.

3 gravel, trace to soma silt

N _| 070 | GRAB Environmantal soil sample TP-28-070

B collacted from 3'to 3.5' at 11:50.

R _| 071 | GRAB Environmental soil sample TP-28-071

4 Yellow-gray SILT, some medium to fin@ sand, trace clay (moist) collected from 3.5' to 4’ at 12:05.

- -]

B _ Qcasional to frequant plant roots. Sfight

N ] - —_— — —_— —- organic odor.

5 Madium gray CLAY, soms fine sand and silt (wet) Thin layers/lenses of fine sand observed.

10

11

]
1|

12

T
1.

1
1

i3

14

15

BOTTOM OF TEST PIT @ 5 FEET
N
X
a—
X
——
i
X -
™ TEST 8
PIT ]
X
4.7 7.5 P
x \
e Y ===
2.5
‘( O
RAILROAD
TRACKS —
K
CHAIN —
LINK
FENCE .
NOTTO SCALE

STOP: 11:55

AIR MONITORING RESULTS

Breathing zone during excavation:
PID»0 ppm
CS2 Drasger tubaes < 3 ppm
H28 Drasgar tubes < 0.5 ppm

In tost pit after axcavation:
PID=0 ppm
CS2 Draegor tubes < 3 ppm

Note:
CONRAIL rapresentative present during
tost pit axcavation,

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407

2081805\TP-MAINXLS
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LOG OF TEST PIT NO: TP-30 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location : Wilmington, Delaware Elov. and Datum : 7.25 §. MSL{est), Topo Map,1983
Excavation Contractor : Code Environmental Svcs. Date : Completion Depth : 6.0 feet
Excavation Equipment : John Deere 310 D Backhos 12/13/95 Water Levet 2.6 fest
Strata | Depth | No. | Type DESCRIPTION REMARKS
(t
T START: 8:20
: 7 Yellow-brown coarse to fine SAND, trace fine gravel, with
1 occasional lenses of silty clay (moist to wet)
B ] ) Environmental soil sampie TP-30-104
B ] 104 | GRAB becoming collected from 1.1'to 1.6' at 12:05.
4
2 Gray-brown silty medium to fine SAND (moist) PiD=0 ppm at 2’ depth.
K i | I Slight to modarate organic odor at 2.5'.
- 3 Wood plank noted along wast wall of
R CINDER and SOIL FILL: wet test pit at 2.5' to 3' dapth.
B Dark-gray to black SAND and CINDERS, tracs to sorma slag, PID=0 ppm at 3' depth.
| _| 099 | GRAB trace cobbles, trace coarse grave! i
4 . Environmental soil sampie TP-30-099
| B bscoming collectsd from 3.5' to 4.0° at 8:45.
B ] Dark gray to black medium to fine SAND, trace to soma silt (wet)
5 PID=0 ppm at 5' depth.
F_ . Dark brown PEAT, trace to some medium to fine sand (rmoist) Occasional reeds noted.
6 | [ Miu-r-n_griy— CLAY, fraca to soma sil-t_(mtﬁgf) —————
- E BOTTOM OF EXCAVATION @ 6.0 FEET STOP: 9:15
N ,
] N AIR MONITORING RESULTS
: : Bredthing zone during excavation:
8 |, PID=0 ppm
R i 16" DIAMETER X CS2 Drasger tubes < 0.1 ppm
B | WATER LINE ! H2S Drasger tubes < 0.5 ppm
B I X In test pit after excavation:
R ‘ 1 6.5' ’ PiD=0 ppm
C | f ] 4 CS2 Drasger tubas <3 ppm
- 10
. : 6.5' X Nota: )
i 8.5' 1. EPA spiit sample collectad at sample
k 11 location TP-30-099.
B 4 TEST X 2. Sample TP-30-104 collacted
R _l PIT " 8.5 —_ immediately above the water main.
[ i 3. Duplicate sample DUP4-105
12 p, S collacted at environmental sample
B B v CHAIN TP-30-099 location.
] LINK
2.5 FENCE |,
- 13 7 N~
» . NOTTO SCALE
-] SOUTH SIDEWALL OF WATER LINE EXCAVATION
’_ 14
C ] YELLOW-BROWN SAND )
15 CINDERS
PIPE )

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Elmwood Park, NJ 07407

. 2081801\TP-MAINXLS
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LOG OF TEST PIT NO: TP-31 " _Sheat1of 1

Project Name : Halby Chemical Project Number : 2061801
Location : Wilmington, Delaware Elev. and Datum @ 7.5 #t. MSL{est.), Topo Map, 1583
Excavation Contractor : Cods Environmental Svcs. Date : Completion Depth ; 6.0 foot .
Excavation Equipment : John Daara 310 D Backhoe 12/13/95 Watar Level : 3.6 foat
Strata | Depth | No. | Type DESCRIPTION REMARKS
(ft)
L N . START: 9:53
: : Ysilow-brown medium to fina SAND, trace medium to fine PID=0 ppm at 1' depth.
1 | graval, traca silt, occasional roots (wet)
R 1 100 | GRAB ' Environmantal soil sample TP-31-100
| i collected from 0.8'to 1.3' at 10:00.
B N hecoming
2 PID=0 ppm at 2' dapth. Moderate to
B i sirong odors notad.
R Dark gray to black coarss to fine SAND, some silt, traca to
t R some clay, trace fine gravel (wet)
3
L | 101 | GRAB Environmental soil sample TP-31-101
R collectad from 3.0' to 3.5 at 10:15.
- .
4 Environmental groundwater sample
B Rk TP-31-102 collected at 10:40.
5 Dark brown PEAT Thin dark gray to black sandy layers and
R _ strang organic odor noted in clay.
B Dark gray CLAY, soma silt, trace medium to fine sand (moist)
B _| 103 | GRAB Environmantal soil sampie TP-31-103
6 collected from 5.5' to 6.0' at 11.05.
B i BOTTOM OF TEST PIT @ 6.0 FEET STOP: 11:00
: e
: : AIR MONITORING RESULTS
8 ] . - 16" DIAMETER X Breathing zone during excavation:
| _ WATER LINE PID=0 ppm
. N ' CS2 Draegaer tubas < 0.1 ppm
R i I b 4 H2S Draeger tubes < 0.5 ppm
9 l ‘ 7.8 ‘
L R 1 In tast pit after excavation:
R R K PiD=0 ppm
B _ 3 CS2 Drasger tubes = 1 ppm
10
] 9.5 K
B g
11 TEST Note:
| . PIT X 1. EPA split sampla collactad at
N ] sample location TP-31-101,
5 R 2. Groundwater sample TP-31-102
12 ] * CHAIN contained posaibl free product.
B N o LINK Small globules of black liquid noted.
B | FENCE
_ B X
13 NOT IO SCALE
- -
» - SOUTH SIREWALL OF WATER LINE EXCAVATION
po — 0.
14
N i 1.8 Yellow-brown sand
n N 1.8' ___Black cinders/slag ""
B 15 ] 5.0 Yellow-gray sand
Black sand ) .
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Eimwood Park, NJ 07407

2061601\TP-MAIN XLS
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LOG OF TEST PIT NO: TP-32 Sheet 1 of 1
Project Name : Halby Chemical Project Number : 2061601
Location : Wilmington, Delaware Elev. and Datum : 9 ft. MSL(est.), Topo Map, 1983
Excavation Contractor : - Code Environmental Svcs. Date : Compietion Depth : 8.5 fost
Excavation Equipment : John Deera 310 D Backhoe 12/11/95 Water Level : 8.5 foet
Strata | Depth | No. | Type DESCRIPTION REMARKS
()
B B . START: 15:15
R _ Brown to yellow-brown medium to fine SAND, trace to some silt,
L ] trace fine gravel, raquent thin layers/lenses of gray clayey silt
1 (dry to maist) QOccasional cobbles, maderata odor.
I
- 5 Silt content appears to docrease with depth.
3 i becoming
- 5 T
. _{ 075 | GRAB Environmental soil sample TP-32-075
5 Yallow-brown medium to fina SAND, trace silt (moist) collected from 3.0' to 3.5' at 16:00.
o 4 -{
I
5
L -
- 5 ] -
T: j Light gray SILT, trace to soma fine sand, trace to soma clay (moist)
7 ] | Ugnt gray fine sand, some sittmaisy) _ _ __ _ _ _ |
[ ] | Light gray SILT, tracs to some fine sand, irace to some clay (moist),
) ] Light to dark gray medium to fine SAND, trace siit {moist to wet) | Environmental soil sample TP-32-074
. 074 | GRAB collectad from 8.0 to 8.5 at 15:30.
"1 . ‘ Groundwater seepage noted at 8.5'.
| R BOTTOM OF TEST PIT @ 8.5 FEET STOP: 15:35
9
.
- . N
N N FENCE 45 AIR MONITORING RESULTS
10 - -
i i Breathing zone during excavation:
A B 1 PiD=0 ppm
R B 9 ) CS2 Drasger tubas < 3 ppm
11 TEST H2S Draegsr tubes < 0.5 ppm
N B PIT |
B _{ el In test pit after axcavation:
N i L ] PID=0 ppm
12 CS2 Drasger tubes < 3 ppm
= - 42‘ e
: : 30 e
13 - Note:
" B Attemnpts to excavats balow 8.5 foot
R B RAILROAD TRACKS |- depth unsuccessful dus to unstable
3 ] nature ot excavation sidewalls.
14 NQT TO SCALE
" 45 ]

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Elmwood Park, NJ 07407

2061601\TP-MAIN.XLS
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LOG OF TEST PIT NO: TP-33 Sheet 1 of 1
Project Nama Halby Chemical Project Number : 2061601
Location © Wilmington, Delaware Elgv. and Datum : g ft. MSL{est). Topo Map,1983
Excavation Contractor : Code Environmental Sves. Date : Completion Depth : 6.5 foot
Excavation Equipment : John Daere 310 D Backhoe 12/11/95 Water Level : 5.0 foot
Strata | Depth | No. | Type DESCRIPTION REMARKS
(ft)
" ] START: 1540
: : Yellow-browﬁ medium to fine SAND, trace to soma siit, trace
i medium to fine gravel, irace coarse sand {dry to moist)
-, ]
- g
B 4078 GRAB Environmantal soil sample TP-33-0768
K collected from 3.0' to 3.5 at 16:15.
T R T
[~ ] Light gray clayey fine SAND, some silt (moist) Clayay fina sand layer is approximately 1'
[ i thick. Groundwater saepage noted at
5 5' depth.
t : _______________ Clay contains thin layers of yeliow-brown
[ | fine sand. Dark gray color change at €',
6 Dark gray CLAY, trace to some madium to fine sand, trace to
R _1 077 [ GRAB soma silt (moist ta wet) * Environmental soil sample TP-33-077
collected from 6.0" to 6.5' at 16:37.
B | BOTTOM OF TEST PIT @ 6.5 FEET STOP: 16:05
7
= -
] AR MONITORING RESULTS
8 N
R |, L Braathing zone during excavation:
i~ & | PID=0 ppm
[ ] __| €S2 Draeger tubes < 3 ppm
9 P H2S Draeger tubes < 0.5 ppm
" i FENCE - In tast pit after excavation:
R B 7 — PID=0 ppm
10 7 CS2 Draeger tubas <3 ppm
3
" . ¥ -
: : — Notas:
11 ¥ TEST u 1. Unidentified obstruction encounterad
B ] I PIT in south end of test pit at 8’ dapth,
L i g - 2. Slight to moderate organic odor
L i X - beginning at 4' depth.
12 — 3. Duplicate sample DUP-3 collected at
R i - environmental sample TP-33-077
location.
be - ,( -
[ 13 5 RAILROAD]_|
B B c TRACKS| _|
N . BN ) .
- 4
- 45 ]

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Elmwood Park, NJ 07407

2081800\TP-MAINXLS
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Sheet 1 of 1 PO,

LOG OF TEST PIT NO: TP-34 .
Project Name : Halby Chemical Project Number : 2061601 o
Location © Wilmington, Delaware . Elev. and Datum g ft. MSL(est.), Topo Map, 1983 : ¢
Excavation Contractor : Code Environmentai Sves. Date : Compietion Depth : 10.0 foot
Excavation Equipment : . John Deere 310 D Backhoe 12/28/95 Water Level : 10.0 foet
. Strata | Depth | No. | Type DESCRIPTION REMARKS
(ft) '
_ START: 10:30
: FiLL: dry to moist Sail is frozen to 1° dapth.
1 Yellow-brown coarse to fine SAND, some coarse to fine gravel, Asphalt, brick, plastic and wood debris
N trace to some silt, trace cobbles observad.
i PID=0 ppm.
» 7
3 ™ Large pieces of asphalt at 3' depth.
B Soil is micaceous.
B FILL: moist
B Yellow-brown to gray silty medium to fine SAND, trace to Qccasional black stained soil layers at 4'.
4 some coarse to fine graval, trace clay PID=1 ppm.
_| 136 | GRAB Environmental soil sample TP-34-136
collected from 4.0' {o 4.5 at 11:35.
5
_ Gray-brown to dark gray silty CLAY, trace fine sand,
R fraquant plant roots (moist to wat)
6’ ] Dark gray/olack/purple-red staining in sandy
R zone at 6' depth.
i becoming
7
. : Mottied light gray to yellow-brown CLAY, trace to some
_ silt, trace fine sand (moist to wet)
8
: ) Slow groundwater saepage at 10' depth.
9
_ PID=15 ppm at 10’ depth.
_{ 137 | GRAB Mottlad yailow-brown to light gray silty fine SAND, some clay, Environmental scil sample TP-34-137
10 occasional plant roots (moist to wet) collected from 9.5'fo 10.0' at 11:45.
i BOTTOM OF TEST PIT @ 10.0 FEET STOP: 11:50
. e 3¢ >
11 * ) FENCE AIR MONITORING RESULTS
-1 X 180° .
_ N Braathing zonse during axcavation:
R 10" . PID = 0 ppm
12 ¥ CS2 Drasger tubes < 3.0 ppm
g 1 H2S Draager tubes < 0.5 ppm
B TEST 10 NH4 Draeger tubes < 5.0 ppm
i J PIT
13 T
R Note:
N w ' 1. Duplicate sample DUP-7-142 collected
N 4 at sampls location TP-34-136.
14 ¢ 2. MS/MSD sample TP-34-138 collected
R NQTTO SCALE at sample location TP-34-137.
15

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Elmwood Park, NJ 07407

L081801\TP-DITCHXLS
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LOG OF TESTPIT NO: TP-35 'Sheet 1 of 1
Project Nama : Halby Chemical Project Number : . 2061601
Location : Wilmington, Delaware Elav. and Datum : 9 ft. MSL(est,}, Topo Map, 1983
Excavation Contractor : Code Environmental Sves. Date : Completion Depth : 10.0 foot
Excavation Equipment : John Deere 310 D Backhos 12/28/95 Water Lavel : 10.0 feot
Strata | Depth | No. | Type DESCRIPTION REMARKS
() s
| START: 1230
i Brown coarse to fine SAND, trace to some coarse to fine Soil is frozen to 1 depth.
] graval, trace to soma silt (dry) Frequent brick and concrata fragments.
1
: DEBRIS mixad with gray to black coarse to fine SAND, some Dabris is atainad black and consists of
| coarsa to fine gravel, trace cobbles, trace siit (dry) wood, brick, glass, metal and concrete.
2 .
I T Frequent crushed concrote debiis,
N Dark gray to black coarse to fine GRAVEL, some cobbles (dry)
4
: Black fine sandy SIiLT, trace to some clay, trace piant dobris (moist)] PID=1 ppm in peat layer.
5
_| 138 { GRAB Dark gray-brown to bfack PEAT, soms medium ta fine sand, trace Environmental soil sample TP-35-138
| tosomesit{meisy o ] collected from 5.0 to 5.5' at 13:40.
6. ]
N Madium gray SILT, some ciay, frace fine sand, trace plant
B debris {moist)
7
_ becoming
8 | Yellow-brown to light gray claysy SILT, trace to some lina QOccasional thin layers of black staining.
n sand (moist to wet) Qccasional plant roots.
1 ¢
o
] Water rapidly antars axcavation at 10° depth.
s e e — — —— - —— — QOccasional plant roots at 10' depth.
R 140 { GRAB Yellow-brown fine SAND, some silt, occasional pockets of Environmantal soil sample TP-35-140
10 light gray clay (moist to wat) collected from 9.5' to 10.0" at 13:45,
i BOTTOM OF TEST PIT @ 10.0 FEET ' STOP:  13:50
11 ] AIR MONITORING RESULTS
- e LV . e v} '
| ~ ~ - “FENCE Breathing zona during excavation:
N L L7 PID = 0 ppm
12 T - N €S2 Draeger tubes < 3.0 ppm
_ 185’ H28 Draeger tubes < 0.5 ppm
. % NH4 Drasger tubes < 5.0 ppm
13 ] TEST || 10
PIT
R o Note:
i 1. Duplicate sample DUP-8-143 collacted
14 & ] at sample location TP-35-139,
i 4 35 2. Duplicate sample DUP-8-144 collocted
_ . at sample [ocation TP-35-140.
- NOTTO SCALE
15

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

River Drive Center 1, Elmwood Park, NJ 07407

208180NTP-DITCHXLS
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LOG OF TEST PIT NO: TP-36 ; Sheet 1 of 1 e T
Project Name : Halby Chemical Project Number : 2061601 ¢ Tees
Location : Wilmington, Delaware Elev. and Datum : 8.5 ft. MSLtest.), Topo Map, 1983
Excavation Contractor : Code Environmental Sves. Date : Compiletion Depth : 10.5 feet
Excavation Equipment : John Deers 310 D Backhos 12/28/95 Water Level : 2.0 fest
Strata | Depth | No. | Type DESCRIPTION REMARKS
{ft)
R 4 START: 14:20
B i Yellow-brown coarse to fine SAND, soma silt, trace coarse to
B N fina gravel (dry to moist)
1
: : Dark gray to brown coarss to fine SAND, trace to some coarse 10
B N - fine gravel, trace to soma silt, trace cobbles (moist) )
2 Water fills excavation to 2’ depth. Water is
B i black and exhibits an oily sheen.
: : DEBRIS FILL Dabris consists primarily of wood with cinder
3 block, concreta, brick and metal.
: : P1D=0 ppm at 2’ depth,
- . ]
: : Amount of weodan dabris increasas with
5 dopth.
6
B _j PID=10 ppm immediately above excavated
[ ] o e e e e e e e debris pile.
-, -
L B Mottled medium gray to yellow-brown clayey SILT, trace to
B i some fine sand (moist)
8 ] . PiD=50 ppm in goil gxcavatad at 8' dapth.
b - ¢,
| __ Qccasional black staining and fine plant
9 roots ..
: ] Environmental soil sample TP-36-141
| _| 141 ) GRAB coliected from 9.5' to 10.0" at 15:25.
10
| _ PID=100 to 170 ppm in soil excavated
at 10’ depth.
N _ BOTTOM OF TEST PIT @ 10.5 FEET ) : STOP: 13:30
11
___ : v AL v \e x AIR MONITORING RESULTS
] s AT ~ “'FENCE
12 % 10' Breathing zone during sxcavation:
R | 1 N €S2 Drasger tubes < 3.0 ppm
R i 20' } H2S Draeger tubas < 0.5 ppm
b NH4 Drasger tubes < 5.0 ppm
13 | ¥
R _ TEST 9 .
R - ¥ PIT Note:
B _ : 1. Duplicate sampla DUP-10-145 collected
14 at sample location TP-36-141.
—_— X 4
R i 3.5
- 45 ]
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407

 2061601\TP-DITCHXLS
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LOG OF TEST PIT NO: 7P-37 " Sheet 1 of 1

Project Name : Halby Chamical Prolact Number : 20681804
Location : Wilmington, Delaware Elev. and Datum : 9.5 ft. MSL(est.), Tono Mso.1983
Excavation Contractor ¢ Cade Environmental Sves. Date : Complation Depth : 14.0 fost ‘
Excavation Equipment : .- John Dseere 680 ELC Trackhoa 1/30/08 Water Lovel : Seep at 5.5 fest
Strata | Depth | No. | Type DESCRIPTION REMARKS
]
- - : E
B _ Brown silty madium to fine SAND, trace coarse sand to fine
B ] gravel (moist) Gccasional bricks, timbers, concrate fragments
1 and plant roots observed.
- -1 N
- 5
- o
B i Madium to dark gray silty coarse to fine SAND and SILT, trace
B ] to some coarse to fine gravel (moist)
= 4 -y
” 1 V /- "—""—"="—= == =77 PID=5 1010 ppm at 5.5
S
N FILL: moist to wet Strong odor at §',
i i Gray coarsa to fine SAND, some silt, trace cobbles, with i
N N frequent bricks, wood, concrete and metal dabris Frequent groundwater saaps at 5.5'.
(<]
7 e o e o — .
N ] Dark to medium gray CLAY, traca fine sand, trace siit (moist) PID=100 to 120ppm near &', with peaks of up
- i 10 500 ppm. .
8 — —_ N :
— | 163 | GRAB| _ Srows organic peaty STLT. Traca fine sand (moist to Wat) Enviranmental soil sampla TP-37-163 coliectad
o from 8' 10 8.5' at 12:10. EPA split sample.
- g : Poaty layer is 6° thick. Strong odor noted.
10 Light to madium gray SILT, {raca fine sand, traca clay, trace
N 4 fina plant roots (moist) .
.
11 .
[ i beacoming
- .
- o ]
- 3 Madium gray clayey SILT, trace to some fine sand, traca fina
B i gravel (moist to wet)
13 e e e e e Rootlets at 13",
R _| 164 | GRAB
[ Qranga brown to gray coarse to fin@ SAND, somae silt, trace to
N ] somae fine graval (moist to wet) Environmantal soil sample TP-37-164 callected
14 from 13' to 13.5' at 12:30,
» . BOTTOM OF TEST PIT @ 14.0°
B B L N AIR MONITORING RESULTS
15 Breathing zone during excavation:
N ] 47 TEST PN 5.5 CS2 Drasgar tubas < 3.0 ppm
N _ i ; H28 Draager tubes < 0.5 ppm
N i NH4 Draegar tubes < 5.0 ppm
R ] ) . e X (ad o~
- ] ToHaN Link NOTTQ SCALE
17 FENCE
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. ‘
River Drive Center 1, Eimwood Park, NJ 07407

2081801\TP37-41.XL8
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LOG OF TEST PIT NO: TP-38
Project Name ; Halby Chemical Project Number : 2061604
Location : Wilmington, Delaware Elev. and Datum 9 ft. MSL(est.), Topo Map,1983
Excavation Contractor : Code Environmental Svcs. Date : Caompletion Depth ; 10.0 feat
Excavation Equipment : John Deere 690 ELC Trackhoe 1/30/96 Water level : Seep at 5 foet
Strata | Depth | No. | Type DESCRIPTION REMARKS
(ft)
| » START: 09:20
B i FILL: moist
B R Medium brown coarse to fine SAND, trace to some silt, trace Bricks, concrete, asphalt pavement fragmants
1 coarsa to fine gravel, trace cobbles, occasional plant roots and wood encountarad.
-~ -1
C 2 ] Gray staining starts at 2",
B N FILL: dry to maist
N Mottlad gray to brown coarse to fine SAND, trace to some
E B coarsa to fine grave!, trace to some silt, trace cobbles
3 PlD=10 ppmat 3'.
- -
s
I
F 5 FILL: moist Strong odor at 5'.
__ Medium gray coarse to fine SAND, some silt, trace to some
t N coarse to fine gravel
- 6 ]
: : | e e Dark red staining observed in sand layers at
| ] Gray CLAY, trace to some fine sand, trace silt (moist) J 7'. PID=5 ppm.~
7
160 | GRAB|  Malted plant debris with layers of fina sand (moisi) Environmental soil sample TP-38-160 collacted
R e from 7' 1o 7.5' at 10:10. MS/MSD and EPA split
[ ] sample coliectad at same location.
. 8 M .
R 4 Gray CLAY, trace fine sand, trace silt, occasional pl‘ant'roots
K 7] Frequant plant roots at 10",
9 ] PiD=0 ppm at 10"
B 7 T Environmental soil sample TP-38-162 collectad
| _| 162 { GRAB Mottled brown to gray CLAY, soms silt, trace to soms fine from 9.5' to 10" at 10:30. EPA VO split and
10 sand (wet) duplicate sampie DUP-12-165 at same location.
N i BOTTOM OF TEST PIT @ 10.0 STOP:  10:50
N 10" _ N
’- 11
B _ TEST s .
| 4 g' PIT AIR MONITORING RESULTS
12 ] Breathing zone during sxcavation:
- . PID=0 ppm
i 38 CS2 Drasger tubas < 0.1 ppm
[ ] I/)/‘/‘/)K H2S Draager tubes < 0.5 ppm
13
| ' In test pit after axcavation:
B j Pl0=0 ppm
B ] '%HAIN CS2 Draegsr tubas < 0.1 ppm
14 LINK NOTTO SCALE
B _ FENCE
e - ),\
- 45

LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407
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LOG OF TEST PITNO: TP-39 Sheet 1 of 1

Project Name : Halby Chemical Project Number : 2061604
Location : Wilmington, Dslaware Elev. and Datum : 9.6 it. MSL(eat.}, Tona Map,1983
Excavation Contractor : Coda Environmental Svcs. Date : Compiletion Depth : 12.0 feat ‘
Excavation Equipment : John Deers 690 ELC Trackhoe 1/29/96 Water Lavel : 3.0 fost
Strata | Depth | No. | Type DESCRIPTION REMARKS
(ft)
» . START: 1545
B Madium brown madium to tine SAND, some silt, trace coarse
t 4 sand to fine gravel (moist) Bricks, concrate and wood encountered.
1
i : becoming
- 2 ] Modarate to strong odor at 2.
[ _ Mottlad brown to gray coarse to fine SAND, trace to some
| A medium to fine gravel, trace to some silt {moist)
- 5
N ] Dark gray staining obsaerved starting at 3.5'.
B '_J PiD=10 ppmat 4",
[ 4
B _| 1563 | GRAB Environmontal soil sample TP-39-153 collected
R from 4' to 4.5° at 16:40.
C s 1 | . ] PID=510 7 ppm at 5,
K : 1.5 inch diameter pipe at 5' removed.
i AUTOMOBILE TIRES
" & Water rapidly enters axcavation through tir fill
A . and risas to 3"
~ 7 Strong odor at 7', ‘
- . Madium gray CLAY, trace fine sand, traca silt (moist to wet)
B ] Trace plant raots at 7',
s o\ Slight yallow/red staining at 8",
R n Dark gT&\'y to black clayey SILT, trace fine sand, with matted
R _ | plantdebris (moisttowat). __ _  __ __ __ __ ‘__ ]| EPAcollacts VO sample from 8 to 8.5
- Strong odor at 9'.
N i Madium gray clayey SILT, trace madium to fine sand
N B (moist to wet)
" 10 ]l e e e o o ]
: : Mottlad fight gray and yaliow brawn siity fina SAND, trace to
11 soma clay (moist to wat)
154 |cras : Enviranmental soil sampla TP-35-154 coflacted
12 from 11.5' to 12’ at 16:50.
| __ BOTTOM OF TESTRPIT@ 12.5 STOP: 16:40
: : N AIR MONITORING RESULTS
13 4.5 TEST
B - PIT Braathing zone during excavation:
n n -~ 5 PID=0 ppm
R _{ 10’ 93' CS2 Draager tubes < 0.1 ppm
14 H2S Draeger tubss < 0.5 ppm
B ﬁ NH4 Drasger tubes < 5.0 ppm
- NOTTOSCALE
15
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. .
River Drive Center 1, Elmwood Park, NJ 07407 )
% ZR81801\TP37-41 XLS
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LOG OF TEST PIT NO: TP-40 “Sheet 1 of 1

Project Namse : Halby Chemical Project Number: 2061504
Location :- Wilmington, Delaware Elev. and Datum : 8.5 ft. MSL(est.), Topo Map, 1983
Excavation Contractor : Code Environmental Svcs. Date : Compistion Depth : 9.5 foet
Excavation Equipment : John Deere 690 ELC Trackhoe 1/29/96 Water Level : Seep at 5 feat
Strata | Depth | No. | Type DESCRIPTION REMARKS
{ft) o
N A START: 14:00
B Brown to yellow brown coarse to fine SAND, trace to some coarse
L j to fine gravel, trace to some silt (moist) Concrete, brick, wood, plastic, asphalt, motal
1 . . and rubbar ancounterad.
-] Stained soil at 1.5' to 2.5,
- 5
-
- FILL: moist
L N Gray-brown coarse to fine SAND, soma silt, trace boulders and
B ] cabbles, with concrete, bricks, metal, plastic, tires, wood and plant
| i debris
4
- i Strong odor at 4.5',
I~ 5 =
| 4 Traca plant roots at 5.5'.
- Jst|emas T T T T T T T T T T T T T Environmental soil sample TP-40-151 collscted
[ from 5.5’ to 6' at 14:45, EPA VO split location.
L a Black to dark gray SILT, some clay, trace fine sand (moist)
» .
.1 | P/ —-—-——— — — -
B _ Tracs plant debris at 7*.
R B Mottled brown and gray fine SAND and SILT, trace to some
N R clay (moist) '
8 c
™ - +
| 9 Mottlad yallow brown to gray silty fine SAND, trace Environmental soil sampie TP-40-152 coliected
B 152 | GRAB clay {moist to wet) from 9' fo 9.5’ at 14:55, EPA VO split and
'1 duplicate samplg DUP-11-156 at same location.
R BOTTOM OF TEST PIT @ 9.5' STOP: 14:40
10
[ ] N
- ] AIR MONITORING RESULTS
11
i ] Braathing zone during excavation:
B B PID=0 ppm
N | /)/)( CS2 Draeger tubes < 3.0 ppm
12 H2S Drasger tubes < 0.5 ppm
i ’ 10° | NH4 Drasger tubes < 5.0 ppm
¥ 38" <
] | CHAIN
13 5 [ITESTPIT LINK
B _ EENCE
. J A —————r—— 7
. R 12
14
R - NOTTO SCALE f .
- 45 ]
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
River Drive Center 1, Elmwood Park, NJ 07407

2061601\TP37-41.XLS
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LOG OF TEST PIT NO: TP-41 ' Sheet 1 of 1
Project Namse : Halby Chemical Project Number : 2081804
Location : Wilmington, Delaware Elev. and Datum : 9.5 ft. MSL(est.), Topo Map, 1983
Excavation Contractor : Code Environmental Svcs. Date : Completion Depth : 9.0 foat
Excavation Equipment : John Deare 680 ELC Trackhoe 1/29/98 Water Loval : Seep at 5 foot
Strata | Depth | No. | Type DESCRIPTION REMARKS
()
= B START: 1150
R n Yeliow brown coarse to fin@ SAND, some coarsa to fina gravel,
| ] trace to some clay, trace cobbles (wet) Wood, stesl, brick and concrate debris
1 ancountered,
| 2
N Dark gray coarse 1o fine SAND, trace to soma fine graval, trace Large amount of debris from 2' to 6' including
B i o some silt, large amount of construction debris (wat) wood, plastic, bricks, concrete, asphalt
B i shingles and solidified fiquid asphait.
3
" B becoming
» .
R i PID=1.5 to 3 ppm at 4*. Slight organic ador.
4
L _] 148 | GRAB Madium gray siity fine SAND and construction debris (moist 1o wet) Environmental soil sample TP-41-149 coltecied
» from 4' to 4.5" at 13:05. MS/MSD and EPA split
N R sample at sama location.
5
B J Groundwater seep at 5',
: ; Large boulders, tre@ limbs and tres trunks at 5'.
4]
______ o — - — —— — —
: : Madium to dark gray SILT, some fina sand (moist to wet)
A e
: : Mottied brown to gray CLAY, trace to some silt, traca fine
B ] sand (moist to wet) '
8 ;
- A becoming PID=0 ppm at @', Trace plant roots atg'.
: _{ 150 | GRAB Yellow brown silty CLAY, trace fine sand (moist to wat) Enviranmental soil sampla TP-41-150 collacted
9 from 8.5' to 9' at 13:15. EPA split sample.
B N BOTTOMOF TESTPIT @ 9.0' STOP: 12:55
™ 10 ]| 5 N
. i AIR MONITORING RESULTS
: : TEST Breathing zone during excavation:
11 18" | |PIT PID=0 ppm
. n CS2 Drasgar tubes < 3.0 ppm
= i H28 Draager tubes < 0.5 ppm
L . NH4 Oraegar tubes < 5.0 ppm
12 33 M
- 93
[ - *
13 CHAIN
2 .4 LINK
L. - FENCE
- . X
14 NOTTO SCALE
- *
- 45
LANGAN ENGINEERING AND ENVIRONMENTAL SERVICES, INC. .
River Drive Center 1, Elmwood Park, NJ 07407
. ARRISONTP37-41.XS
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I.

RAM SERVICES
P.0. BOX 38
BELLVALE, NEW YORK 10912
(914) 986-5822

FAX (914) 986-5828

Introduction -

On December 13, 1995, RAM SERVICES personnel conducted a
Site Corrosion Survey/Investigation, on that portion of the 16
inch diameter Water Main, that passes through the HALBY
Chemical Site, in Wilmington, Delaware. The purpose of this
survey was to obtain sufficient field data to effectively
evaluate the present condition of the subject water 1line
relative to corrosion damage and remaining serviceable life.

Prior to the start of any work at this location, a short
informal meeting was conducted to review the site conditions
and health & safety precautions specific to this site.

Survey/Investigative work conducted at that time was
limitéd in area to that section of underground Water Main
pipring within the boundaries of the enclosed fence area, as
shown on Langan Engineering drawing, Job No. 2061601, dwg.
No.3. A modified and marked-up ccpy of, part of, this drawing
is attached to and made part of this report.

The following report presents our Site Description,
Summary of Results & Recommendations, Test Procedures,

Corrosion Control - Overview, Discussion of Results and
Recommendations. The appendix of this report includes a typed
copy of our field obtaired data, site- drawing,

Electrochemistry of Corrosion and General Cast Iron Pipe
Information.

Page 1
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IT.

Site Description

The HALBY Chemical Site, is located on Terminal Avenue
approximately one quarter mile East of Route 9, in Wilmington,
New Castle County, Delaware. The specific work area at this
site is within the fence enclosed area at the rear and along
the Railroad tracks on the North side of this facility, (see
attached dwg.) .

Within this area and beyond, basically North & South, the
subject 16 inch Water Main runs parallel & adjacent to the
Railroad tracks. For the purpose of this Survey/
Investigation, testing was only conducted w1th1n the limits of
the fenced-in area.

‘Page 2
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ITT.

Summary of Results and Recommendations

From the results of our testing, a moderate to
progressively less corrosive soil environment was found along
the pipeline "route, at the HALBY Chemical Site. Potential
measurements, indicating the degree of corrosion activity
indicate a "normally corroding, buried steel structure”
potential range and no evidence of stray D.C. current was
detected during this survey/investigation. _

As part of this survey/investigation, two excavations
were made to expose the buried pipeline. At both locations
the buried piping was found wrapped in a "Plastic" wrap. This
wrap at both locations, was observed to tightly encase the
pipeline but was not bonded to it and found in excellent
condition within the 1limits of the excavation. At the
Northern most excavation, a ring of ‘"plastic" wrap,
approximately 6 inches wide was removed from the pipeline for
a close visual examination and ultra sonic thickness testing.
At the Southern most excavation, only a window was cut through
the "plastic" at the top, 12-0-clock, position for visual
examination. Piping at both locations was observed to be in
excellent condition.

Although field testing and observations made at this site
indicate only a moderately corrosive environment and the
piping appeared to be in excellent condition, we would be
remiss, from a Corrosion Control/Cathodic Protection
standpoint not to suggest your consideration of installing
sacrificial anodes to control corrosion and further prolong
the useful life of this pipeline.

Page 3
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Iv.

Test Procedures

Using a high input impedance digital voltmeter in
conjunction with a M.C.M. Copper/Copper Sulfate Reference
Electrode, structure-to-soil potentials were measured and
recorded at both pipeline excavations.

Using a Fluke multimeter, continuity of the pipeline was
measured between the two excavations.

Using a NDT model 701 ultra sonic thickness measuring
instrument with transducer, pipeline thickness measurements
were taken at the 12 clock positions around the pipe at both
excavations. :

Soil resistivity measurements were obtained both with the
soil box method, from soil obtained adjacent to the pipeline
during excavation and by using the Weiner 4-pin method from a
grade setup, measuring down to pipe depth (approximately 18").

The presence or absence of D.C. stray current was
determined by structure-to-electrode potential fluctuation.
If stray current was indicated by this test method, it was
confirmed by a strip chart record or data logging of
potentials over a minimum of four (4) hours.

Page 4
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vVI.

1.

Corrosion Control Overview

Corrosion of Buried and Submerged Structures

. Corrosion is an electrochemical process by which steel
and other metals attempt to return to their natural ore
condition. In this process the metal 1is corroded by
discharges of electrical metallic ions to earth.

There are many different causes of corrosion, among
which the most common are:

Dissimilar metals that are electrically tied together_
Dissimilar soils

Differential aeration

Anaerobic bacteria

Qutside sources of D.C. current

Mmoo
——— —

In order to determine the degree of possible corrosion,
the resistivity of the soil and/or water in which the
structure is buried and/or submerged is measured. The
ground soil/water resistivity classification (used in this
report) relating the possible degree of corrosivity to its
resistivity are as follows:

A) 0 to 1,000 ohm-cm - Extremely Corrosive

B) 1,000 to 2,000 ohm-cm - Very Corrosive

Cy 2,000 to 10,000 ohm-cm - Moderately Corrosive
D) 10,000 and over - Progressively less corrosive

These classifications are general. Under certain
conditions, severe corrosion can occur in the higher
resistivity soils/water.

Bare Versus Coated Underground/Submerged Structures
Contrary to the belief of many people unfamiliar with
the process of corrosion, a  'coated structure not protected
with cathodic protection <could develop failures in a
corrosive environment a lot sooner than a bare structure.
The reason for this is that on a bare structure
corrosion tends to spread itself uniformly over the area of

the structure, therefore, delaying the complete penetration

Page 5
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of the structure. On the other hand, on a coated structure
corrosion concentrates at small areas (that is, at faults in
the coating), thus accelerating the possibility of total
penetration of the structure.

»

Cathodic Protection

In order to stop corrosion, the flow of current to
earth/water from the metallic structure has to be stopped.
This can be accomplished easily by the use of sacrificial
anodes which supply current to earth/water which is picked
up by the structure, thus reversing the flow of current and
stopping the corrosion process. . This is called cathodic
protection. '

There are two main types of cathodic protection:

A) Galvanic anode system
B) Impressed current system

The type of cathodic protection utilizing galvanic

anodes makes use of the voltage difference between the
_ structure metal and the anode material. The anode - is always
more negatlve than the structure, therefore, the flow of
current through the wire connection is from structure to
anode and the flow of current through the electrolyte (that

is, the earth or water) is from anode to structure. There-

are galvanic anodes made of different materlals such as
magnesium, zinc, and aluminum.

The impressed current type of cathodic protection makes
use of a rectifier or other source of D.C. <current. The
current output from the D.C. source used is discharged to
earth through sacrificial anodes. The current in turn is
picked up by the structure in contact with the earth or
water (providing cathodic protection in the process) and
returns through cable connections to the negative terminal
of the . rectifier. Sacrificial anodes are made of
diversified types of materials such as scrap metal,

graphite, aluminum, lead-silver alloys, platinum, and a

high-silicon alloy cast. iron.

A structure-to-close-reference-electrode potential is
the measurement of the potential (or voltage) difference
between the structure and a reference electrode (normally a
Copper-Copper Sulphate electrode) contacting the earth/water
surface directly above or adjacent to the structure.

Page 6
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‘A structure-to-remote-reference-electrode potential is
the measutrement of the potential difference between the
structure and a reference electrode contacting the
earth/water surface well away from any metallic structures
which may have adverse effects on the reading.

The qenéral interpretation of a potential survey is as
follows: v

A) On an unprotected structure, the points on that
structure which have the most negative potentials to a
close and remote electrode are the ones where corrosion
would be more active.

B) On a cathodically protected structure, an accepted
- corrosion control criterion is that if the structure
has a potential measured to a close Copper-Copper
Sulphate electrode which is more negative than 0.85
volt, that structure is adequately protected against

most types of corrosion at that location.

C) On a cathodically.protected structure, 1f the structure
has a potential measured to a remote Copper-Copper
Sulphate electrode more negative than 0.85 volt, the
entire structure has all its unsealed areas protected
against long-line current corrosion. . Long-line
currents are those caused by galvanic couplées created
by anodic and cathodic areas which are far apart.
These could be caused by dissimilar soils, by earth
magnetic currents, by foreign D.C. current sources,
etc. A potential more negative than 0.85 volt to a
remote electrode does not preclude, however, the
possibility of corrosion due to localized action
especially in shielded areas where very little or no
current at all can be picked up by the structure.

Corrosion in Above Ground Structures

The process of corrosion in above gzound structures is
very similar to corrosion in wunderground structures,
reguiring the presence of an electrolyze which, in most
atmospheric situations, is humidity or rain water. Cathodic
protection, however, is useless for the rrotection of above
ground structures due to the lack of a continuous
electrolyte between the anodes and the structure, and only
a good maintenance program using paints and coatings can
eliminate or at least reduce corrosion in those areas in

which the environment is corrosive, such as in areas close
to the ocean.

Page 7
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VI.

Discussion of Results

Soil resistivity measurements, that allow us
to determine the aggressiveness of the soil environment,

" around the subject pipeline, were obtained both from soil

samples taken from the two excavations and from adjacent
soils using the Weiner 4-pin Method for obtaining soil
resistivity from undisturbed soils. From the two
excavations made this day, soil was taken from the
excavation at pipe depth, at approximately mid point on the
line. These samples were then transferred to an M.C.M. soil
box, packed into the box and measured for resistivity using
a Nelson Soil Resistivity meter. Resistivity measurements
were recorded to be 25,000 ohm/cm from the Northern most
excavation and 35,000 from the Southern most excavation.
Using the Weiner 4-pin method, in an adjacent area near the
excavations, resistivity was measured to be 26,000 ohm/cm
and 34,000 ohm/cm respectfully.  All soil resistivity
measurements fell well.above the 10,000 ohm/cm mark placing

them in the progressively less corrosive category of soil
resistivity.

Potential measurements, as referenced to a standard
Copper/Copper sulfate reference electrode, were obtained at
both pipeline excavations. .-These measurements were
observed and recorded to be -0.445 at the Northern most
excavation and -0.490 from the Southern most excavation.
Both measurements, although a 1little low fall in the
generally acceptable "normal" corroding potential range.

Stray current analysis was conducted while obtaining
the above referenced potential measurements. While
potential measurements were observed for approximately' 10
minuets, no fluctuation in the observed measurements were

found. With no fluctuation observed, at the time of-

testing, no adverse affect is expected from this type of
influence.

With both excavations  open and the pipe exposed,
continuity tests were conducted to determine the resistance
of this section of pipeline. With the piping suspected to
have "Bell" & "Spigot" joints, it was unknown if there was
any continuity between adjacent sections. The electrical
resistance of the piping between the two excavations

(approximately 150 feet) was recorded to be in excess of 1.

million ohmns. From this measurement it is assumed that
rubber gaskets were used to connect the pipeline sections
and no steps were taken to make the pipeline electrically
continuous.

‘ Page 8
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In addition to the above listed Corrosion testing,
ultra sonic thickness readings were obtained from the
pipeline in both excavations. At the Northern most
excavation, the "plastic" pipe wrap was removed to allow for
a good visual examination and direct contact to the pipeline
surface. Facing South, pipe wall thickness readings were
obtained at the 12 clock (every hour) positions.
Measurements were observed and recorded to range from 0.800
mills to 0.670 mills, averaging about 0.700 mills, slightly
less than 3/4 of an inch thick. At the Southern most
excavation this procedure was repeated except that only a
window of "Plastic" wrap was removed from the top of the
pipe. This allowed us only a small porthole to view the
pipeline but kept the original pipe wrap in place.
Thickness measurements obtained at all other 1locations
around the pipeline, were obtained with the "plastic" pipe
wrap in place. Compensation was made for the additional
thickness of the wrap and measurements adjusted accordingly.
These measurements were observed and recorded to range
between 0.790 mills and 0.710 mills, averaging about 75
mills, 3/4 of an inch thick. The "plastic" pipe wrap was
measured to have a single sheet’ thickness of approximately
20 mills, approximately 1/32 of an inch. Several sheet
thicknesses were found on the pipeline in both excavations.
Pipe wall ‘thickness measurements as observed and recorded
during this testing are shown on our attached data sheets in
the appendix of this report. N

Pipe wall thickness measurements as obtained and
recorded at both excavations indicate relatively uniform
thickness around the circumference of the pipeline. From a
visual observation of the piping at both excavations, the
external surfaces of the Water Main appeared to be in
excellent condition.

From a corrosion stand point, the results of thé
preceding corrosion testing, ultra sonic pipe wall thickness
measurements and visual observations of the Water Main

indicate that the pipeline appears to be good to excellent
condition. :

Although the Water Main appears to be in good to
excellent condition within the physical limits of this
survey/investigation it would be suggested that some
consideration be given to installing sacrificial anodes to
further prolong the useful life of this pipeline. From a
corrosion engineering standpoint we would be remiss if we
did not offer this for consideration.

Page 2
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VI.

Recommendations

No special repair, maintenance and/or upgrading was
found necessary at the time of this survey. Consideration
is suggested for installing sacrificial anodes for corrosion
control to prolong the useful life of =his pipeline.

If there are any gquestions about this survey/
investigation, or if there are any items that need
additional clarification, please feel free to call RAM
SERVICES at (914) 986-5822 or fax us at (914) 986-5828.

RAM SERVICES appreciates this opportunity to be of
service for you and looks forward to the next occasion
when our specialized services will f£it your needs.

R - Resprectfully Submitted
%5, o733n, | RAM SERVICES
: n.;. ;& —
RN A S
R ﬁﬁ\&x \Y¢$¢//
. h}ﬂq;fﬁgﬁﬂ;ﬁ Richard A. Mazur )
; . § o7 Corrosion Specialist
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RAM SERVICES

P.O. BOX 38
_ BELLVALE, NEW YORK 10912
~ (914) 986-5822
Fax (914) 986-5828

By : R.A.M. '~ _Langan Engineering Job No. 0482-S
Date: 01/02/96 - ) River Drive Center 1 Sheet 1 of 3
Elmwood Park, New Jersey

16" Water Main
HALBY Chemical Site
Wilmington, Delaware

Ultra Sonic PipevWall Thickness Measurements
Northern Most Excavation .
Looking South

Note; All Measurements in Inches
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RAM SERVICES |

| P.0. BOX 38 ‘
BELLVALE, NEW YORK 10912
(914) 986-5822
Fax (914) 986-5828

By : R.A.M. - Langan Engineering Job No. 0482-S
Date: 01/02/96. River Drive Center 1 Sheet 2 of 3
Elmwood Park, New Jersey

16" Water Main
HALBY Chemical Site
Wilmington, Delaware

10.690
0.690 =~ 0690
0.660 °
0.680 0.670

Ultra Sonic Pipe Wall Thickness Measurements
Southern Most Excavation
Looking South

Note; All Measurements in Inches .
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By
Date:

RAM SERVICES

P.O. BOX 38

- BELLVALE, NEW YORK 10912

(914) 986-5822
Fax (914) 986-5828

R.A.M. Langan Engineering
01/02/96 - . River Drive Center 1

Elmwood Park, New Jersey

16" Water Main

HALBY Chemical Site
Wilmington, Delaware

At Excaxation 1, Northern Most;

Soil Resistivity, Soil Box Method
SOil Resistivity, Weiner 4-Pin Method

Water Main Potential Measurement

No Stray DC Current Noted.

At Excavation 2, Southern Most;

Soil Resistivity, Soil Box Method
Soil Resistivity, Weiner 4-Pin Method

Water Main Potential Measurement

No Stray DC Current Noted.

4

Job No. 0482-8
Sheet 3 of 3

25,000 ohm/cm
26,000 ohm/cm

-0.445 volts

35,000 ohm/cm
34,000 ohm/cm

-0.490 volts
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RAM SERVICES

P.0. BOX 38
BELLVALE, NEW YORK 10912
(914) 986-6822

Corrosion Basics

Electrochemistry of Corrosion

While corrosion can take several forms, the mechanism of attack
in aqueous solutions will involve some aspect of electrochemistry.
There will be a flow of electricity from certain areas of a metal surface
to other areas through a solution capable of conducting electricity,
stich as scawater or hard water.

The term anwde is used to describe that portion of the metal sur-
face that is corroded and from which current leaves the metal to enter
the solution. On the other hand, the term cathode is used to describe
the metal surface from which current leaves the solution and returns
to the metal. '

The circuit is completed outside the solution through the metal or
through a conductor joining two picces of metal. The essential com-
ponents are shown in Figure 1. The dots represent clectricity (not
clectrons) flowing in the solution from the anode () to the cathode
(+) and returning from the cathode to the anode through the metal
wires.

CORROSION CELL CURRENT FLOW

S

FIGURE 1 — Sketch showing flow of current between an
anode and a cathode in a corrosion cail.

A solution capable of conducting electricity is called an electrolyte.
Its ability to conduct electricity is due to the presence of ions. These
are positively or negatively charged atoms or groups of atoms in solu-
tion. Pure water contains positively charged hydrogen ions (H™) and
negatively charged hydroxyl ions (OH7T) in equal concentration. The
clectrolyte forming a corrosive environment may be any solution,
rain, or even moisture condensed from the air. It can range from
fresh water or salt water to the strongest alkali or acid.

The anodes and cathodes involved in a corrosion reaction are
called clectrodes. The electrodes may consist of two different kinds of
metal or they may be different areas on the same picce of metal. The
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- - CAST IRON PIPE

By W. Harry Smlth‘ P.E.
- . ‘ (President)

Cast Iron Pipe Research Association

Life of cast iron pipe is assured through proper design, including consideration of en-
vironment, and operation of pipelines within design limits. Recent resoarch has resulted
in effective environmental control systems.

Th(\ longavity of cast iron pipe, both gray and ductile,
is assured through qualitios inherent in the pipe material,
adequacy of design, knowledge of environmental factors,
and operation of pipelines within the limits of design,
The Cast lron Pipe Research Association (CIPRA) is
committed to research on the pipe and its environment.
This paper presents information on past p(*rf()rmance
and introduces results of research on existing pipe and

various pipe erfvironments.

Considerable improvement in cast iron plpelme per-
formance has been accomplished in recent years
through the following changes:

a) More rigid design standards

b) Higher unit strengths

¢) Precise quality control in manufacturing

d) Improved shipping methods

e) Improved pipe joints

f) Modern construction techniques

g) Environmental studies and corrosion control

techniques )

As the study of human ecology has been enhanced
by (and at the same time partly responsible for) the
dramatic increase in life expectancy, so has the long life
of existing cast iron pipe permitted observance of past
performance and development of the improvements
listed above.

Studies of gray and ductile cast iron pipe in service
have revealed that 7

a) Cast iron pipe provides service life in excess of

need in almost all soil environments.

b) Past failures which have occurred in gray cast iron

pipe may be related to one or more of the following:

. Impact damage before or during construction
. Loads grossly exceeding design criteria

. Disturbance of foundation of pipe

. Uneven bhearing

. Sulfur compound joints

. Corrosion in extremely aggr('ssivv soils

Total experience of grav cast iron pipe in water
systems of the United States is successful.

[oNEE; I - VS I S

C

d) Ductile iron pipe, in view of the virtual absence of

failures in over 20 years of service, is expected to
serve even mere successfully than has gray castiron
pipe.

Life Expectancy

Through knowledge of cast iron pipe environment
and strict application of good design. construction and
operational techniques, adequate life expectancy can
be assured. During June and luly, 1970, Engineers of
CIPRA interviewed water utility executives in cities in
each of the continental United States. These cities were
selected at random with the exception that the state
capital was represented in almost all cases. Those inter-
viewed based any estimates on experience and all had
intimate knowledge of their piping systems. Grav and
ductile iron pipe reported served at internal pressures
ranging from about 20 psi to 240 psi, not including
surge pressures. Pipe age varied from new pipe to 149
vears. Of the pipe reported, tess than (1% was provided
with any type of external protection. ’

Reprinted (with revisions) from the Journal of the New Engtand Water Works Association. Vol 84. No 4
1970, where it appeared under the title, "Recent Technoliogical Advances in the Cast iron Pipe Industry’
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States reported 48
Cities reported 229
Miles of gray
cast iron pipe
Miles of ductile
iron pipe 2,076
Total miles of gray

101,056

and ductile iron pipe* - 121,509
Percentage not affected
by corrosion 94.98%

Cast Iron Pipe Design

The design of gray cast iron pipe is controlled by
AWWA H1 (ANS] Standard A21.1(")). This Standard for
arigid pipe structure includes consideration of the char-
acter of the trench into which the pipe will be installed;
external loads, including earth backfill, traffic and
impact loads; and internal loads, including working
pressure and surge or water hammer. Fach pipe is
designed assuming that traffic supertoad and surge pres-
sure will not occur in important magnitude simultane-
ously. Otherwise the loads are considered in combina-
tion and a safety factor of 2.5 is applied to the total.
Corrosion allowance and foundry tolerances are added
to the design wall thickness, making the total procedure
extremely conservative.

Ductile iron pipe design is governed by AWWA H3
(ANSI Standard A21.50(2)). In this Standard the same
external and internal loads are considered; however,
they are calculated separately because of the ductility
offered by the pipe material. The design method is

* conservative because it does not take advantage of the
rerounding influence of internal pressure. Ring deflec-
tion is limited to 2% of the pipe diameter, which for
cement-lined pipe is well below the deflection that
might damage the lining.

In designing ductile iron pipe for instailation in a
flat-bottom trench with tamped backfill, 2 modulus of
soil reaction (£7) of 300 and a bedding angle of 30°
are used. While these criteria are conservative, it has
been found that larger values cannot be achieved along
100% of any proposed pipeline.

Evaluation of Environment

During the years 1967 through 1969, as an assistance
to consulting engineers, CIPRA studied soil character-
istics along approximately 840 miles of proposed cast
iron pipe instaflations in soils of questionable character.

*Some were not reported separately,

Cast lron Pipe: Design » Environment « Life—2
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Of the soil studied, over 90% was determmed to be non-
corrosive to cast iron pipe.

In 1967, CIPRA presented a system for the evaluation
of soil as related to potential corrosion of cast iron
pipe (3). Table | below lists the soil analyses accom-
plished at each test location together with points of
importance for the various ranges of results:

Table |
Soil Test Evaluation

Factors Range Points”®

Resistivity (ohm-cm) <700
700—1000
1000—-1200
12001500
1500 — 2000
>2000

pH 0—-2
24

4—6.5

6.5—~7.5

7.5—-8.5
>8.5

—
o= e o

wogQoww
L 3

Oxidation-
Reduction
Potential >100 mv 0
50—100 mv 35

0— 50mv 4
Negative (—) 5

Sulfides _ Positive( +) 35
Trace 2
Negative (—) 0
Poor drainage,
continuously
wet 2
Fair drainage,
generally
moist 1
Good drainge,
generally dry 0

¢
Moisture

A tatal of ten pomts indicates that the soil is corrnsive o cast iron pipe
* ¢ If sylfides are pre<ent and low or negative oxidation-reduction potential
rocults are abtaned, three points shall be gioen for this cange

This systom has been in use for nine vears, dhring

which many observations of pipe condition have been
recorded along with analysis results. The system is ade-
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quate and accurate in over 99% of the sites studied and
it is proposed to continue its use, bearing in mind that
there are exceptions which involve certain man-made
contaminants and occasional stray direct currents.

Expansive Soils

Included in the evaluation of environment is con-
sideration of the potential swell pressure of clay soils
and the effect soil expansion might have on the pipe
structure. Clay samples are collected from the subject
soil at a level approximating proposed pipe depth and
‘again beneath proposed pipe depth. It is probable that
expansive soils (those that swell or shrink upon gain or
loss of moisture) can influence external loads on the
pipe structure. Damage could result from heam loads,
joint separation, or ring crushing loads.

The collected samples are subjected to tests using
a soil PVC Meter as developed by Dr. T. William Lambe
of the Massachusetts iInstitute of Technology. Tests
provide intormation on swell index which is correlated
with a pOtential volume change rating and category
and an approximate plasticity index. Swell index ds
reparted in pounds per x'quar(-'!'u(»t and is a wery close
approximation of swell pressure exerted by a sample of
compacted soil as it swells against a restraining, force
after being wetted. '

Results indicate that most clays exhibit swell pres-
sures to some degree, the most expansive being Mont-
morillonite, often found in the South and Southwest
regions of the United States. The importance of the
influence of swelling clay on pipe structures may lie
in the degree of variance in soil moisture in a given area.

Current plans call for development of tests on gray
and ductile cast iron pipe in clays which are known to
be expansive and upon which swell pressures have been
observed to be significant. Through the use of pressure
colls and observance of detlection, the importance of
soil expansion can be determined. Pilot studies were
comploted during the year 1971, and field studies are
in progress, -

Some swell test resuits are listed in Table 1.

Tabte 11

Swell Index

' Location ib./sq. ft.
College Station, Texas 14,725
New Braunfels, Texas 13,050
Honolulu, Hawaii 14,592
Detroit, Michigan 7,200
Miami, Oklahoma 7,200
Orange, California 9,150
Vincennes, Indiana 1,250
Massillon, Ohio 5,870
Clinton Township, Michigan 6,725
Charlotte, North Carolina 6,150
North St. Paul, Minnesota 2,175
St. Charles, Missouri 13,950
Qakland, California 6,070
Medinah, IHlinois 6,245
Dallas, Texas 9,190
Jefferson County, Missouri 8,604
Fairfax, Virginia 6,000
Montgomery, Alabama 9,000
Denver, Colorado 7.600

Corrosion Prevention
Because of the electrical discontinuity resulting from
rubber-gasketed joints universally used for gray and
ductile cast iron pipe, long line currents do not present

- a serious hazard., The major hazards are from strav

direct curront and from soil characteristics which are

~conducive to focal cell corrosion. Anv protective svstem

must be designed to withstand local cel corrosion first.

I strav currents. are “involved. it must also have the
capability to effectively shield cast iron pipe, thus keep-
'”i-‘ mlcrlvwn( ¢ to @ minimum.

Earlv use of loose pnl\( thylene encasement on cast
iron pipe in corrosive environments indicated this proce-
dure to be effective against both types of corrosion men-
tioned above. Continuing studies have confirmed this,
Surveillance and inspection of cast iron pipe with loose
polvethviene encasement have been accomplished in g
number of water and dtility sy stems across the country,

Cast lron Pipe: Design« Environment« Lite—3
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A few examples are: -

San Diego, California, where 12-inch and 16-inch cast iron
pipe. polyethylene-wrapped, was installed in severely corro-
sive fow resistivity (300 to 500 ohm-cm), anaerobic. sulfate-
bearing soils in 1960. Repeated inspections at several locations

on this pipeline have shown virtually no corrosion pit-
ting to date. . .

Cast lron Pipe: Design« Environment « Life—4

Figure 2

In Philadelphia. Pennsylvania. 12-inch cast iron pipe, poly-
ethvleneswrapped. was installed in a waste dump area in 1959
Inspection of a considerable length of this pipe in 1969

- revealed no significant corrosion attack.
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Inspections of operational cast iron pipelines protected by
8-mil, loose polyethylene wrap in several other water utility
systems have shown equally good results.

The photo, taken in Detroit, Michigan, shows 6-inch cast
iron pipe, polyethvlene-wrapped, in soil where cast iron had |
previously failed due to corrosion. After five years' exposure, ,E
inspection revealed no corrosion attack. ot

Figure 3 -

This protection system is in use in several hundred ~ 18-inch ductile iron pipe was thus protected. Total cost B
water utility systems in the United States, mostly where ~ . of protection mas 1% of project cost.* Considering the
sinall areas of severely corrosive soil environments were * high degree of protection afforded, this is a very eco-
found. To date, no failure has been recorded nor has nomical system which allows the design engineer to be
any significant corrosion attack been observed. . conservative with no significant increase in total

An important advantage of loose polyethylene job cost.
encasement is the extremely low cost of material and Several researchers have confirmed the validity of-
application. In a 1969 project. 28 miles of 16-inch and lopse polyethylene encasement and their statements

*This bguee represents cost in (970

Cast Iron Pipe: Design « Environment * Life—5
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are quoted below:
Donald A. Hoffman and F. O. Waters, (4) “Materials
Protection,” May, 1966:

“The San Diego Utilities Department has found that

the best way to prevent cast iron corrosion is through

the use of polyethylene jackets.”
D. R. Whitchurch and J. G. Hayton, (s) International
Conference on Corrosibn and Protection of Pipes and
Pipelines, London, England. June, 1968:

“The use of polyethylene sleeving has proved to be a

cheap and efficient means of providing protection

for iron pipes buried in aggressive soils. It does not
suffer any significant change in its physical properties
when buried in the ground. Minor punctures in the
sleeving are less critical than similar damage would
be with an adherent plastic coating and it can, in
any case, be readily repaired on site. There are no
difficulties in its practical application.”

Atlee Cunningham, (s) 50th Texas Water & Sewage

Works Association, March, 1968:

“. .. 7,000 feet of 16-inch pipe was rehabilitated by

excavating, cleaning, wrapping and partially embed-

ding in sand. During the eight years of exposure of
the pipe, as installed by the Water Division with poly-
ethylene wrap, the metal has suffered no
external damage.”
I. Nekoksa (7) (Czechoslovakia), verbal statement at
International Conference on Corrosion, London, Eng-
land, June, 1968:

“At the moment there are about 20 kllometers of

pipes with plastic sleeves or wrapping laid in Czecho-

stovakia in stray current areas. The diameters of the

‘pipes range from 100 to 1,200 mm. At present, no

corrosion has been detected on the samples or on the

laid pipes.”
Durability of Polyethylene

Polyethylene film or sheet has been commercially
available for about 25 years. Its life expectancy must
be based on an extrapolation of experience to date.
In 1963, E. F. Wagner (8 ) reported on eight years’ under-
ground exposure of polyethylene in service as cast iron
pipe protection in extremely corrosive environments.
Not only did the polyethylene adequately protect. the
pipe under study, but analysis of the wrap showed
insignificant loss of strength and other physi-
cal characteristics.

Inspection of a ten-year-old installation in Phila-
delphia again revealed excellent protection of the cast
iron pipe. Analysis of the polyethylene showed average
tensile strength and elongation greater than standard
minimum requirements.

Cast lron Pipe: Design « Environment « Life~6
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Studies by the Bureau of Reclamation on polyethy-
lene sheeting used underground in lining canals showed
that tensile strength was nearly constant in a seven-
year test period and that elongation was only slightly
affected. The Bureau's accelerated soil burial testing
(acceleration estimated to be five to ten times that of
field conditions) showed polyethylene to be highly
resistant to bacteriological deterioration. In United
States Department of Interior, Bureau of Reclamation
Report No. ChE-82, (9) it is stated:

“"Buried membrane linings of PVC and polyethylene
plastic in use ten years are giving excellent performance.”

Stray and Impressed Current Studies
of Polyethylene-Wrapped
Cast Iron Pipe

During june, 1968, CIPRA placed a test installation
in operation in southern Nevada. The test installation
is designed to carry out survival and other performance
studies on polyethylene protected and unprotected
gray and ductile cast iron pipe in a severely corrosive
soil with the presence of high levels of lmpressed elec-
trical earth currents.

Line 4

o /o
6-—inch -7 ' * B—inch
saparation :g;;‘%ﬁ*“m separation
1
|
Line 3 \ Line 2
)
)
|
]
¢ 1
; / Line 1
|
Rectifier Ei}— it
i
I
[ Anodaes
s 3.3

Diagram - C.1.P.R.A.
Nevada Test Site

Figure 4

As shown in Figure 4, the test installation involves
four separate pipelines, each composed of ten alternate
18-foot lengths of 6-inch, Class 22, gray and 6-inch
Class 2 ductile cast iron pipe. The pipe is of standard
manufacture, cement-mortar-lined with a standard bitu-
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minous external shopcoat. All joints are push-on type. .

Lines 2 and 4 are encased in 8-mil thick. loose-fitting
polyethylene tube material. Lines 1 and 3 have no
external protection. All lines have test leads. attached to
each end of each length of pipe. Line 4 also has elec-
trically bonded joints. .

Line 4. with polyethylene encasement, receives cath-
odic protection current from a rectifier and anodes. Line
2, with polyvethylene encasement, and Line 3, unprotect-
ed. are located in the path of the impressed current from
the rectifier and anodes. Line 1, unprotected, is located
out of the path of the impressed current to serve as a
control line for comparison.

The rectifier output can be adjusted to any desired
level in both voltage and amperage. Voltage levels can
be set between 0 and 200 volts while amperage can be
independently adjusted between 0 and 12 amperes.
The infinite variation of output permits great flexi-
bility in the test procedures.

Soils at the test site are severely corrosive, having a
resistivity range of 190 to 200 ochm-cm, a pH range of
7.8 to 8.0 and poor aeration and drainage (saturated at
pipe depth).

Test results to date indicate:

1. The loose-fitting polyethylene tube material can
provide very coffective corrosion protection for
gray or ductile cast iron pipe without the aid of
cathodic protection.

2. The loose-fitting polyethylene tube material encas-
ing the pipe with unbonded joints also appears
to be an effective barrier to stray electrical currents
when the encased pipe is not an actual part of the
stray electrical current circuit. Such protection
under these conditions may be effective to near a

50-volt potential level but additional tests are
needed for more accurate determination.

3. Joints of cast iron pipe wrapped in polyethylene
rotain more of the original electrical resistance
than those not so encased.

4. Cathodic protection of pipe encased in the poly-
ethylene tube material is easily achieved with low
current density. This refutes the theory to the con-
trary stated in “Corrosion as a Primary Cause of
Cast-lron Main Breaks” (10) by John H. Fitzgerald
1, Journal AWWA, August, 1968.

. A current density of 25 x 10-8 amps provided a
pipe-to-soil potential of — .85 to —.90 volts (after
stabilization) on the polyethvliene.encased Line 4
under cathodic protection. This value compares
favorably with test results obtained by Hertzberg
and Westerback, “Comparison Tests of Steel Pipe
. Coatings,” {11) Journal AWWA, July, 1969,

15,3

6. The loose-fitting polyethylene tube material
appears not to be affected by high over-voltage
applied to the pipeline under cathodic protection.
(A pipe-to-soil potential of —14.6 volts was main-
tained for six months.) ‘

Material Requirements for Polyethylene

Shown in Table 11 below are minimum requirements
for polyethylene for use as loose encasement on under-
ground gray or ductile cast iron pipe:

Table 1IN
MATERIAL REQUIREMENTS FOR POLYETHYLENE
FOR USE AS LOOSE ENCASEMENT ON UNDER —
GROUND GRAY OR DUCTILE CAST IRON PIPE®

NOIT: These specitications constitute minimum stand-
ards. Polyethvlene material  surpassing  these
standards in anv or all respects would be
acceptable.

Thickness 8 mils minimum

Tvpe, Class, In accordance with AS T.M. Spedifi
Grade, other cation [J-1248-72 or latest  revision
Characteristics thereof.

Tyvpe |
Class ] A. Natural Color
OR
C. Black

Prolonged exposure to sunlight will
eventually  deteriorate pohethvlene
film. Therefore. such exposure prior
to backfilling the wrapped pipe should
be kept to a minimum. If several weeks
of oxposure prior to backfilling s
anticipated, Class C material should
be used.

Grade ' E-1
Flow Rate

(formerly

Melt Index) 0.4 maximum

Tensile Strength 1200 psi minimum

Elongation 300% minimum
Dielectric Volume resistivity, minimum ohm-
Strength cm? =10'%; 800 volts per mil thickness

minimum
CANSE AT 5 (AWM A C10%)

Cast iron Pipe: Design » Environment « Lifa—7
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Potential Corrosion of Cast iron Pipe
from High Voltage Direct
Current (HVDC) Transmission

in order to evaluate potential stray direct current
corrosion of cast iron pipe which might result from long-
distance transmission of .direct current, CIPRA has
studied cast iron pipe in water distribution systems near
the electrodes of the Pacific Northwest-Southwest
Power Intertie in Oregon and California. In this direct
current transmission project, one 750,000 volt direct
current line extends from The Dalles, Oregon, to Santa
Monica, California. This study of cast iron pipe involved
recording pipe-to-soil potentials at many locations in
The Dalles, and in Santa Monica and Pasadena, Cali-
fornia, water distribution networks. Initial tests are
complete. A portable rectifier transmitting about 300
amperes at 3,000 volts through the earth was operated
intermittently in June, 1969. At 16 locations (14.8%)
pipe-to-soil potential was influenced in a range of
approximately 5 mv. At the remaining locations (85.2%)
no interference was recorded. In future testing at higher
current fevels, cast iron pipe will be checked at those
locations indicating minor interference, and current on
the pipe will be determined. At that time the signifi-
cance of the influence of the HVDC system can
be appraised.

It appears that those cast iron pipelines which have
rubbeer -gasketed joints (mechanical joint or push-on)
are generally free of influence. It is likely that the joint
resistance provides interruption to the extent that
direct current does not accumulate on the pipeline and
that stray current on a single length of cast iron pipe
is so small that it cannot be recorded.

Ductile tron Pipe

Results of comparative testing of gray and ductile
cast iron pipe in severely corrosive soils have been pub-
lished previously. These results showed that the soil
corrosion resistance of ductile iron pipe is equal to or
somewhat better than that of gray cast iron pipe. The
corrosion products of ductile iron pipe are similar in

Cast iron Pipe: Dasign « Environment - Life--8
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nature to those of gray cast iron pipe with strength and
adherence equal to those of gray cast iron pipe.

The manufacturer Pont-a-Mousson of France studied
corrosion rates of both materials in sea water, sulfuric
acid, and several other corrosive mediums, including
soils. Pont-a-Mousson’s conclusion—-"Gray iron  and
ductile iron have analogous rates of corrosion . . .”

The twenty years' service experience with ductile
iron pipe in water distribution and transmission systems
in the United States is unequalled by any other pipe
material. To date there have been no reported failures
of ductile iron pipe due to trench conditions, earth or
truck loads, water pressure or water hammer, One
failure occurred when the cathodic protection system
serving a petroleum pipeline induced high levels of
stray current on ductile iron pipe. This could have been
prevented easily and inexpensively by using economs-
ical protection.

Importance of Pipe Wall Thickness

Back in the days when comparatively little was known
about metallurgy, corrosion, soil environment and even
structural design, it was necessary to provide very thick
walls in gray cast iron pipe to afford enough safoty factor
to handle all the unknowns, Now, however, with the
vast knowledge that is available in each of these areas,
it is neither necessary nor economical to provide wall
thickness in excess of design requirements to allow for
contingent factors, such as potential corrosion.

The only logical approach, to modern pipe design
includes the following:

’
1. Establish design criteria (applicable to any or all
pipe materials). -

2. Develop knowledge of the proposed pipe environ-
ments (from experience or study).

3. Protect the pipe from any severe environmental
factors. (Generally the percentage of cast iron pipe
requiring special protection will be minimal.)

CIPRA studied the relationship between wall thick-
ness, soil environment, and corrosion experience,
Based on observations to date, it is concluded that gray
and ductile cast iron pipe wall thicknesses available
commercially are adequate for most soils in the United
States without special corrosion protection.
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As an example. cast iron pipe installed in Elmira. New York.
in 1900, and removed in August of 1968, showed no discerni-
bhle corrosion attack in soil with an earth resistivisy of 1300
«ohm-cm. This was 6-inch pipe having thick and thin walls
(.75 inches on the thick side and .28 inches on the thin side)
resulting from displacement of the core during static casting.
This pipe operated satisfactorily at 70 psi.

Summary & Conclusions

1. Over 400,000 miles of gray and ductile cast iron pipe
now serve the water utility industry in the United
States. Almost all of this pipe is serving adequately
and well. Engineering and technological advances
of recent years assure that present and future’in-
stallations of cast iron pipe will serve even better.

2. Sail evaluation pracedures, including corrosion and
expansive soil considerations, are established.

3. If a soil environment is known to be corrosive, cast
iron pipe should be protected with loose polyethy-
lene encasement. If the soil is merely suspected
to be corrosive, it should be studied. In those areas
shown to be corrosive, protect the pipe.

4. Polyethylene wrap is proven'adequate corrosion pro- -

tection for cast iron pipe and does not lose its
strength characteristics in underground service.
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Figure 6

At Buffalo., New York, 6-inch thick and thin statically cast
pipe installed in 1890 and removed in 1968 showed a wall
thicknoss varving from 50 inches to .25 inches. External graph-
itization to a doepth of 70 mils was noted. However, the pipe
was performing satisfactorilv under a water working pressure
of 60 psi.

5. Performance of polyethvlene-wrapped pipe in stray
and impressed current tests is reported.

6. Initial test results of the effect of HVDC transmission
are summarized.

7. Relationship between cast iron pipe wall thickness
and corrosion is established. . .

" 8. Desired service life of gray and ductile cast iron pipe

can be assured by the following:

a) Manufacturing under rigid quality control, and
proof testing of the finished product.

b) Designing on the basis of logical criteria estab-
lished prior to materials selection.

c) Protection against unusual or severe environmen-
tal factors which might affect pipe performance
or life.

d) Operation of pipelines within the limits of their
design.

Cast Iron Pipe: Déslgn « Environment . Life—9
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HAY-28-36 TUE 14:43 CODE ENVIRONMENTAL

Parkway GRrRAVEL, INC.

Code Epvirommental Services Ine,
400 Middlesex Avenue
Carearer, NJ 07008

acteation: Mr, Alex Madonna.

FAX NO. 8892701

May 28, 1996

Referance: Holby Chemical, €00 Terminal Avenue, Wilmington De.

Dear Mr, Madonna:

Thic letter {3 to cerzify that the Select Borrow, Type 'G'
excavated from River Read Extrastion Fsciliey and used on the Praject
noced above, meers Delaware Deparcnent cf Transportation Specifications

and i excsvated from Virgin soil.

Very ctruly yours,
PARRWAY GRAVEL INC.

Yoo v o nd ¥ S Frpreets

Vincent N. Greggo
Vice Pregident

R mpotr—

VNG:mlk —_ _ '
: Post-it® Fax Note 7671 [0mG- )7 Qm‘,j‘,,P \
.o 1 A D TN flex /A0l B
Cosodt <o,
Phone # pm\-sydg yé?, (;?é@
Fex 230 | ~Foy_o3kb ™

AR306167

pol/ol

| Parkwsy Giaval, Inc. ’

i 4048 New Castie Ave
¢ New Castle, DE 19720

302/ 858-5241
Fax / B58.0871




* | AT

PARKWAY GRAVEL INC. ‘ PARKWAY GRAVEL [NC
4048 NEW CASTLE AVE. ! | 4048 NEW CASTLEAVE.. =" =% -~

NEW CASTLE, DELAWARE { ; NEW CASTLE, DELAWARE .
‘. RIVER ROAD OFFICE i RIVER ROAD OFFICE -

328-5182 658-5241 L » 328-5182 658-5241 )

No. ?288251 ‘ No. 0288278

Purchase Order Cash/CheckiCharge Divd Date . 1 Purchase Qrder Cash/Check/Charge ' ™ Divd Date

Y |9:53:4u-12/28/95 Y 12:46:21-12/28/9

|
:
:
CCNE EAVIRINMENTAL . coD g CODE ENVIRONMENTAL
Sold to | Soldto .
Ad ‘ l Address
609 TERMINAL .AVE 500 | 600 TERMINAL AVE .
Deliverto - Dell
LECT/RIVER RD. s A ‘¥ELECI/RIVER-RD.
- -i= - - LBS. ~ TONS -
GROSS 70000  35.00 4 33229
TARE 31448  15.72 TARE 31440 % 16372
y NET 38564  19.28 NET 35L40. ,17.57
© #1865 le ~COULSON #185 GF #1865
BETT Yc E ‘iVEIGHMASTER N. C. CO., DEL. SIGNATURE . | glgd%&ﬁ BETT waQER ?E!GHMASTER N.C.CO,DEL SIGMATUENL‘? “ : .—MMER
TAD #- JAJ‘ l;k«XT . ' LOAD #- 2
‘ Rec'd * :
. >

AR306168 - nh



s :
Co
- e - N ) F . ::::TT_ T i i
PARKWAY GRAVEL INC. ; PARKWAY GRAVEL INC." -~
4048 NEW CASTLE AVE. i 4048 NEW CASTLEAVE.  _.oopis.
NEW CASTLE, DELAWARE | NEW CASTLE, DELAWARE ~ “#%o st
RIVER ROAD OFFICE RIVER ROAD 'OFFICE  _#fes
328-5182 658-5241 L 328-5182 658-5241  Aslnd
: ; ' R e
No. n288287 | - ‘ N.°". 0288294
Purchase Ordar  Cash/Check:Charga Divd Date i Purchase Order  Cash/Check/Charge Divd S vDalg w -ine

Y 13:94:39~-12/28/29

5

Y }3:31:37<12/28/¢

Ll YOI NTAL C0D v CODE ENVIRONMENTAL
Sold to } ! Soldto ]
| .
Address : Address E
nGv TERMINAL AVE . . . - . 600 | 660 TERMINAL AVE
Daliver to L ’ Deliver 10
1 7~T/RIVER RD. - SELECT/RIVER RD. ~E
~ - = - = LBS. - TONS - - - e,
iROSS 68069 34.43 GRGSS
- TARE 21000 10.50 - TARE
NET 47060 23.53 NET. .
‘H CONTRACTORS - ~ANTHONY TH #2 GF #185 LSG
. CERTIFIED WEIGHMASTER N. G, CO. DEL SIGNATURE NUMBER | CERTIFIED WEIGHMASTER N. C. CO} DEL SIGNATURE »
L gE T R e 857 | BETTY WYRICK i =~R% 67
Y s B X AD #-— a P T
Ao Recd by [KQ. :l;A(A . }0 # . Rwﬂér— K
) 4 y ‘i . L N
_ - ' .
:E{-
AR306169 T
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-

ALY

. - .- - e -

J

PARKWAY GRAVEL INC. PARKWAY GRAVEL INC
4048 NEW CASTLE AVE. : 4048 NEW CASTLE AVE.” ‘Eﬁf,
NEW CASTLE, DELAWARE : NEW CASTLE, DELAWARE =~ e
RIVER ROAD OFFICE RIVER ROAD 0FF|CE~.. oy
328-5182 658-5241 -~ 328-5182 658-5241
288308 Rty
| No. 2 | No. ‘9288306
Purchase Order  Cash/Check/Charge Divd Date Purchase Qrder _ Cash/Check/Charge Divd " paw—
Y RS EECH IR SIS R IR A K ot 4:13:31-12/28/¢
CODE *NVIRONMENTAL cop : NV NT e
o ol ' sade CUDE ENVIRONMENTAL “$*m#€§99
T -
Address Address he
609 TERMINAL AVE 500 60@ TERMINAL AVE
Q_el - , Deliver to
- T/RIVFR RD. - SELECT - TYPE G/RIVER RD
: - - - .- LBS. TONS ' T e =
saoso 66660 33.33 GROSS
TARE 21000 10.50 TARE
NET 416669 22.33 NET
«H CONTRACTORS ~ANTUHOMNY TH #2 3F -186-
. - CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE
GETTY LY RLUA by BETTY WYRICK
TAO - 5 : . LOAD #—
! ? Rec'd by f /fg/‘-f" #

AR306170 B



—— e - - e = reeee to sk B @ b e e —— et e —- — e

Il LE YToF B

.}%
PARKWAY GRAVEL INC. PARKWAY GRAVELINC. -
4048 NEW CASTLE AVE. : 4048 NEW CASTLE AVE. B
NEW CASTLE, DELAWARE : NEW CASTLE, DELAWARE . ~:%§,‘
RIVER ROAD OFFICE : RIVER ROAD OFFICE 55
328-5182 658-5241 I 328-5182 658-5241 _ 6w:
No._ 1288303 : 7 No ?288314
Purchase Order Cash/Check/Charge Divd Date Purchase Order Cash/Check/Charge Divd Date - N
v }4:15:38-12/22/25 Y 14:29:05-12/28/9
: SNV IONHERTAL Con £ ENVIRONMENTAL €OoD
Sold to Sold to
Addrass l Address R
599 TERMINAL AVE *69@ |, 6§00 TERMINAL AVE T 1
Deliver 10 - . Deliver to R e
"LECT/RIVER RD. hid : _ 3ELECT/RIVER RD. ’
- &= - - LBS\ - TONS - ; LBS.
GROSS 88069 34.93 GROSS ..6954@
TARE 31440  15./2 ! TARE 28060
NET 3662¢ 18.31 : NET 3148¢
e x .......
i
3ius ~COULSON #1853

-GF TRUGK-BALLS

CERTIFIED WEIGHMASTER N. C. CO., DEL SIGNATURE NUMBER

857

CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE ey
BETTY WYRICK ,g;_&yﬂi 87

A0 -

Rec'd by

BETTY LYRICK
J){DZLV’

1L0AD B- 8

AR306171
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PARKWAY GRAVEL INC.

LM

. e it am e ae W Ane th e —————— e — YS—

PARKWAY GRAVEL INC.
4048 NEW CASTLE AVE. , ; 4048 NEW CASTLE AVE.
NEW CASTLE, DELAWARE u NEW CASTLE, DELAWARE 3
RIVER ROAD OFFICE N RIVER ROAD OFFICE...
328-5182 658-5241 i 328-5182 - 658-5241 -
| No.  ©29331% ' No,_ 0288318
Purchase Order Cash/Check/Charge Divd Date Purchase Order Cash/Check,Charge Oivd Date

! %4:45:4«’—‘-’/ “R/2%:

kK¢ 14:39:35-12/28/9

£ ENVIRONMENMTAL

CODE NVIRONMENTAL coep ! coD
Sold to ‘ ; Soldto
. | ‘
Address | Address
539 TERMIMAL AVE 50 t 699 TERMINAL AVE
Delx * Deliver to
T/RIVER RO, ;ELECT/RIVER ROD.
’ - = = - =~ -LBS. -~ TONS - ‘ ' - = - = -~ L|BS. ‘
GROSS 71429 35.51 | GROSS~™ 6870@ "
TARE 21060 14.53 TARE 28460 -, “"f‘i%
NET 59029 25.91 E NET 4%240
i
! IR
d COMNTRACTORS C~ANTHONY TH #2 ; -GF TRUCK ’4&117
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NOWEER CERTIFIED WEIGHMASTER N. C. CO., DEL SIGNATURE o
SETTY LYRICK 087 . BETTY UYKICK ‘j%hg§7
19 :

‘AD #- 9 Recdby /Q//va %{_om) #—

Rec'd by {_AI . ;M %- Zi

AR306172



Racd by ‘ax.\t;;.64 .
S

—_— s s s

PARKWAY GRAVEL INC. |
4048 NEW CASTLE AVE. ] 4048 NEW CASTLE AVE. 3%
NEW CASTLE, DELAWARE 1 NEW CASTLE, DELAWARE . __ -Szitiv.
RIVER ROAD OFFICE : RIVER ROAD OFFICE ;_..:k B
328-5182 658-5241 5 328-5182
No.  #288321 No eéaeazz
Purchase Order Cash/Check/Charge Divd Date : Purchase Order Cash/Check/Charge Divd Date -~ -
Y L4:36:08-12/28/95, Y L4:59:95~1é[§é/s
! e Ry 5
CODE ENYIRONMENTAL ‘CoD CODE ENVIRONMENTAL
Sold 1o ! Soldto
]
Adde~~~ ! Address
{
600 TERMINAL AVE G406 |, 608 TERMINAL AVE
Deliver to ' Deliverto
. ]
ELECT/RIVER RD. SELECT/RIVER RO.
----- LBS. - TONS -
GROSS 69760 34.88 |
TARE 31369 15.68 |
MET 38400 19.20
_____________ [
i
x
!
k188 -188 LEWIS GF
CERTIFIED WEIGHMASTER N.C. CO DEL. SIGNATURE NUMBER CE-ﬁTlFIED WEIGHMASTER N. C, CO., DEL. SIGNATURE o
BETTY WYRICK 857 | BETTY WYRICK .
1 .
. |
OAD % - L1 LOAD #- 12

AR306173



PARKWAY GRAVEL INC.

]
'
)

IEAIUKNNU&]T(HR!KVFHLIFKZW
4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE.
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE . =% ,
RIVER ROAD OFFICE RIVER ROAD ‘%ﬁp‘
- 328-5182 658-5241 _ 328-5182 658-5241 __‘g;w '
No. 288322 No 6288324
Purchase Order Cash/Check: Charge Divd Date Purchase Order Cash/Check/Charge - Divd
Y |5:90:21-12/28/35: Y Ls;gy;éf%j

COUE ENVIRONMENTAL ‘cop . CODE ENVIRONMENTAL
Soldto ' Soidto .
_Ag ‘ ! Address
608 TERMINAL AVE 660 606 TERMINAL AVE
Daliver to . - Deliver to
TLECT/RIVER RD. éELE,CT/RIVER RO. -
: e e ~LBS. -~ TONS - : - - -
GROSS 67849  33.92 GROSS
~TARE 28240 14.12 TARE
NET 33600 19.59 NET
~GF TRUCK # 173  3F #185 ~COULSH
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE . NUMBER CERTIFIED. WEIGHMASTERN. C. co” DEL. gsmruag
BETTY WYRICK ) e57 BETTY WYRICK »
16D #- 13 recdby \} 3.}:>mj‘1~ LOAD. #- 14 Fecdby ( .

AR306 174




R S ——— s s et 37 1 £ o) aage o

PARKWAY GRAVEL INC. f PARKWAY GRAVEL INC‘.. e
4048 NEW CASTLE AVE. : 4048 NEW CASTLE AVE. 2 A
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE . RN
RIVER ROAD OFFICE RIVER ROAD OFFICE - ..
328-5182 658-5241 328-5182 £658-5241 -
No.__.znw o | 24,
Purchase Order Cash/Check, Charge Divd Date Purchase Order Cash/Check/Charge Divd
¥ |7:31:98-12/29/385, v
Sodie CODE LNVIRONMENTAL 200  sodto CODE ENVIRONMENTAL .
_ﬁ . ._H‘.L—-‘.:.-—-v-"""“ s ) : .ddﬂess
Deivergs 19 TERMINAL AVE ©@@ | Deiverwo32@ TERMINAL AVE
ELECT/RIVER R®D. SELECT/RIVER RD. 35— ,
------ LBE. - TONS - | - -¥- - - LBS,
GROSS 79229 35,11 GROSS
TARE 284496 14.42 . TARE
. MET 41739 Z¢.89 NE
AT e s e , - “H_"“ - - =
-GF TRUCK # 1783 iF 184
CERTIFIED WEIGHMASTERN. C, CO., DEL. SIGNATURE NUMBER CERTFIED WEIGHMASTER N.C, CO., DEL. S!GNATURE . F
BETTY WYRICK ' _ -4 BETTY WYRICK 'ﬂiﬁgaﬂ
AN 4- 1 \N MT’ N LoAR B- :
I 4.

AR306175 - -~




PARKWAY GRAVEL INC. PARKWAY GRAVEL INC.-_
4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE.
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE
RIVER ROAD OFFICE RIVER ROAD OFFICE : ,
328-5182 658-5241 328-5182 658-5241 -
Purchase Order Cash/Check/Charge Divd Date ' Purchase Order Cash/Check/Charge Divd - Dalees .- -

1]
i

7:32:44-12/29/

95 |

Y 7:33:28-12/29/¢

sc;d.",OOE FMVIRONMENTAL €00 cugw CODE ENVIRONMENTAL
A - . Address -
. ' . i - .
Delivertoty 9% TERMINAL AVE - . _6@¢o { Deiivertc39@ TERMINAL AVE
i R j s 4
HLECT/RIVER RD. - SELECT/RIVER RD.
' - = - - - LBS., - TONS - ' . _ ..
GRO 65380 . 32.69 GROSS
- "TARE 29249 14.62 - TARE
NET 36149 18.07 NET
> - - -=-=-=--"=-=-=-= ll § --------
- [ :‘a
-6F TRUCK # 171  .¢ uigs
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER ' CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE
BETTY WYRICK 957 BETTY WYRICK .
AL

LOAD . - 4

Rec'd by ch :E:;ALg_j

AR306176

oAl o



PARKWAY GRAVEL'INC. ; PARKWAY GRAVEL INC
4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE.
NEW CASTLE, DELAWARE ! NEW CASTLE, DELAWARE . -
RIVER ROAD OFFICE : RIVER ROAD OFFICE .. ... ;
328-5182 658-5241 , 328-5182 658-5241 g5
No._a2885° " No.__2288346
Purchase Order Cash/Check Charge Divd Date Purchase Order Cash/Check/Charge Divd Date % 7
' LT ewg
¥ 7:34:13-12/29/3%1 A4 5.12:048%12/f29 /¢
» . | 3 -
Sodo CODE ENVIRONMENTAL . COD | sodto £ODE ENVIRONMENMT L ' 0D
Address P | Address
e O0® TERMINAL AVE '~ .’thmuw399 TERMINAL AVE
ELECT/RIVER RD.- FELECT/RIVER RD. ;
e e e = - ! - - - - -~ LB®
GROSS 70000 35,00 | GROSS 709884
TARE 31300 18.65 | TARE 3136
NET 38700 19.35 ! NET 396
__________ - wm . I — - mwm e e .
-
!
| :
? -187 i3F %183 -188 L
CERTIFIED WEIGHMASTER N. C, CO., DEL. SIGNATURE NUMBER CEﬁFIEO WEIGHMASTER N, C. CO, DEL. SIGNATURE
BETTY WYRICK 3 - 057 BETTY WYRTICK
N 1 i
NAD % 5 Rec'd by LM ,,a"._.\.\\( ~ LOAD #- 3 Rec'd by IQ/ e
v \.7 .

AR306177

S
R P



PARKWAY GRAVEL INC. i PARKWAY GRAVEL INQ. 34
4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE. "~ -
NEW CASTLE, DELAWARE l NEW CASTLE, DELAWARE .. sy
RIVER ROAD OFFICE ‘ RIVER ROAD OFFICE=. & . 3
328-5182 658-5241 g 328-5182 658-5241w s
: No.__azgzzen 3 No. _:“; 523_,; 'E‘ss— ,'-!'4 '
Purchase Order Cash/Check/Charge Divd Date Purchase Order Cash/Check/Charge Divd ~ Det@ wrn e
v |s:42:01-12/29/9s} v |8:43: 22':1':7.}‘59/
Soldte CONEENVTRONMENTAL _£oo ,[ Sodto CODE ENVIRONMENTAL
T ETT . e ET : Co —
. ¢ Address
o V00, I’cR%‘u.NAL AVE 500 X ..V.,,wsgg TERMINAL AVE ©
Lg,c,rf/a.r.vaa RD S - ;o ,,~¢'~*-f E’LECT/RIVER RD. -
K . el u = -.-'-- - LBS' ‘:TON - ""' V -V o7 S - = - -
e e _#* sRess 68540 1727 GROSS
IS e AR TARE 29240~ 14le62 , b TARE 31308
C L NET, 3930@ 19765 NET
i ST T TS

-GF TRU( K # 171 1| 134 .
CERHFIEDWEIGHMASTEHN C. CO. DELSIGNATURE NUMBE:\ CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE
KQTTY NYRICK Q7 BETTY WYRICK
A0 - 7. Rec'd by s ROAD B- 8
- g o

AR306178




B e ——

PARKWAY GRAVEL INC. PARKWAY GRAVEL INC el
- 4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE. LT
NEW CASTLE, DELAWARE . NEW CASTLE, DELAWARE *';-
RIVER ROAD OFFICE RIVER ROAD OFFICE "3 ;-
328-5182 658-5241 s 328-5182 658-5241° _ .o
ha SNl
No. _22R825¢E . No.._2288386
Purchase Order Cash/Chack:Charge Divd Date Purchasa Qrder Cash/Chack/Charge Divd Dale - e
Y {B8:43:4/-12/29/98 v 144521~ 12/29/¢
Sokto £ TOE CNVITONMUNTAL 200 sodto CODE ENVIRONMENTAL ~.’coD
| =
Address i Address T TRRA L
Doiver s 70 TERMINAL AVE 600 | Dover7? TERMINAL AVE 2=
B N [} N . ) .
€ °T/RIVER RD. SELECT/RIVER RD. R e
- -~ - - - LBS TONS ~-: ..o LBS. ONg™--
. GROSS  7166@  356.83 | GROSS  725B@.. 38829
TARE 31300 15.65 | TARE 31300 _J¥L65
NET 49369 2@.18 NET 4128@:. 2K.6F
| i
; j;'s L,
& -186 nF , -187 A
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER : CERTIFIED WEIGHMASTER N. C, CO., DEL_ SIGNATURE A Fw
BETTY lIYRICK @57 ' BETTY WYRICK *ﬁ?’ﬁ 87
l ) p 7 ;
AN & Q Rec'dby - 5? ./,./u LOAD %- 19 R
e -~ . . . 5

AR306179
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3 ~ -ww—«-«;;me 2
: i
PARKWAY GRAVEL INC. PARKWAY GRAVEL INC
4048 NEW CASTLE AVE.. 4048 NEW CASTLE AVE.. ..
NEW CASTLE, DELAWARE . NEW CASTLE, DELAWARE ;.. <
RIVER ROAD OFFICE E RIVER ROAD
328-5182 658-5241 | 328-5182
No.__azsg3gz 8288360
Purchase Order Cash/Check/Charge Divd Date * e Purchase Order Cash/Check/Charge Divd - ’*D';.';“"’ke. ;
} . s
)4 8:44:56~12/29/95 ] : \i 8:46:5&‘1?;*9/‘
sodto 5 IDE “NVIRONMENTAL . COD__ sudto CODE ENVIRONMENTAL
Addr' * Addrass
0 920 TLRNINAEWE 609 'uemméoa TERMINAL AVE
CLECT/RIVER RD. _. » .~ - BELECT/RIVER RD.
----- LBS. — TONS ~ | ... o
“GROSS 70060 35.03
TARE 28440 14.22
NET 41629 29.81
‘ = ,
-GF TRUCK % 178 '(:F #4188
CERTIFIED WEIGHMASTER N. C. CO., DEL SlGNATURE NUMBER cERnneu wEJGHMAs‘l’ERN.c co.DEleGNATUFE
BETTY WYRICK 857 { BETTY NYRICK
SAD B- 11 Rec'd by /? /J» g."oao #- 12
Rl Y/ Ty H
-
i - oo P ” s

AR306 180




TE e
1

’ GRIGINAL
 {Red)

PARKWAY GRAVEL INC. PARKWAY GRAVEL INC. R
4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE. e i ol
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE = 3
RIVER ROAD OFFICE RIVER ROAD OFFICE <. '
328-5182 658-5241 : 328-5182 658-5241 ~ _.&=or
No. A Gl No-m
Purchase Order  Cash/Check/Charge Divd Date Purchase Order Cash/Chack/Charge Divd Date - "
: . A
¥ 8:47:29-12/29/95!: v 3:53: 068’12129/9
Sode CODE ENVIRONMENTAL ‘coD ' Sodto CODE ENVIRONMENTAL
! .
Deliv.. w3 A9 "TERMINAL AVE 680 . Delvero6@@ TERMIMAL AVE
ELECT/RIVER RD. SELECT/RIVER RD.
- = omp~ - LBS. ~‘TONS - ! e -~
GROSS 6568569 34.238 E GROS3
TARE 25000 12.50 ’ TARE
NET 43569 21.78 i NET
i
I
]
!
= ~1B3 _ FASSETT _ ur #18s ~-COULSONE
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER | CERTIFIED WEIGHMASTER N, C. CO., DEL. SIGNATURE
BETTY WYRICK , @57 3 BETTY WYRICK
. ’ : [ i
AN - 13 Rec'd by M LoAD #- 14 Rec'd by ,Q/
e i — - — e

AR306 181 o




-

. - DRIGINAL
{Red)

PARKWAY GRAVEL INC. |
4048 NEW CASTLE AVE.
NEW CASTLE, DELAWARE » ‘

RIVER ROAD
328-5182

- OFFICE
658-5241

No.__x2p87q3

PARKWAY GRAVEL INC. 3

4048 NEW CASTLE AVE. 73

RIVER ROAD
328-5182

Purchase Order Cash/Check: Charge Divd Date - Purchase Order Cash/Check/Charge Divd
vy |s:s4:20-12/29/95 ¥
j
Sodto CONE TMVIRONMENTAL .COD ' sodto CODE ENVIRONMENTAL
i ]
% | address B
- i
De 209 TERMINAL AVE 600 | Deiverw60® TERMINAL AVE
. ; -
ELECT/RIVER RD. , BELECT/RIVER RD. o
------ LBS.. -~ TONS ~ ' . : - - - - =ULHS8
GROSS 68082  34.04 | GROSS ¥
TARE 28060 14.03 TARE
20.01 - NET

-GF TRUCK # 178

——— e+ v - e —

- wma e am

-GF TRUCK

CERTIFIED WEIGHMASTER N, C. CO., DEL. SIGNATURE NUMBER | CERTIFIED WEIGHMASTE-F; N. C. CO., DEL. SIGNATURE
BETTY WYRICK @57 | BETTY WYRICK -
| A
AU G- 16 Rec'd by an.v Loan #- 16
[

Iy

AR306182




YA 2.

PARKWAY GRAVEL INC. PARKWAY GRAVEL INC:"
4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE.. 3§
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE . _°

RIVER ROAD OFFICE RIVER ROAD OFFICE % "

328-5182 - 658-5241 328-5182 658-5241 - i,

; - R

" No. Rkl s No. M%i%:_‘ ;

Purchasa Qrder Cash/Check/Charge Divd Date Purchase Order Cash/Check/Charge Divd Tate -~ 5
¥ |9:24:21-12/29/38, v 9,32,;;g§§§§§y9

. B o ol
Sodio ¢ ODE YNVIRUNMENTAL COD . sodio CODE ENVIRONMENTAL s a0 .

Ade*

Address

Daliverio5 ¥ TERMINAL AVE

ELECT/RIVER RD. -
: - - - =~ -~ LBS. ~ T

GROSS 688909 3
TARE 29240 1

— NET 39569 . 1

598 ' DelivertoG 29 TERMINAL AVE

ONS -
4.4%
4.62
9.78

SELECT/RIVER RD. T

L

BETTY WYRICK.

-GF TRUCK # 171
CERTIFIED WEIGHMASTER N. C. CO., DEL. SiIGNATURE NUMBER
BETTY WYRICK 657
. K )
]
1AD ¥ - 17 _Rec'd by
1

"oAD #-

18 ° Recdby <X

AR306183




i

. QRIGIFAL
{fRed}
- Tt s T e TrTTm e osmmm et T T e e T ,,'",'_é? £ o e
PARKWAY GRAVEL INC. PARKWAY GRAVEL INC... *
4048 NEW CASTLE AVE. : 4048 NEW CASTLE AVE. e
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE
RIVER ROAD OFFICE RIVER ROAD OFFICE = %
328-5182 658-5241 328-5182 658-5241
No.__2ps=71 ) No.._2288372_
Purchase Order Cash/Check;Charge Divd Date Purchase Qrder Cash/Check/Charge Divd Daie ~ 7"
vy |9:33:26-12720/98: Yy - |9:34:05-~12/29/9
5_0_.0‘005 ENVIRONMENTAL con Sokdto CODE ENVIRONMEMTAL : '
Adu....o l Address
Delveroi #® TERMINAL AVE: 606 | Doiwerto333 TERMINAL AVE
_' ; ‘ -
ZLECT/RIVER RD. - SELECT/RIVER RD.
------ LBS. - TONS - ! : - — - - ]
GROSS 74243 37.12 | GRQASS 71760 . 36388
TARE 31320 15.85 TARE 31308 " 15i66
NET 42949 21.47 NET 40460 : 28423
; [
|
134 ~-MATHIS 4184 b F w.  -187
CERTIFIED WEIGHMASTER N. C. CO., DEL SIGNATURE NUMBER | CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE s
BETTY WYRICK ) 857 . _BETTY WYRICK .
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4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE, sy
NEW CASTLE, DELAWARE | NEW CASTLE, DELAWARE . 3§ S
RIVER ROAD OFFICE ! RIVER ROAD OFFICE ... .44k
328-5182 - 658-5241 . 328-5182 658-5241 - ‘ e
No. __a2e835773 : No. ar 2 g; 3’31'4
Purchase Order CashiCheck/Charge Divd Date Purchase Order Cash/Check/Charge Divd ) M v
Y _19:35:36-12/29/95; v |9:36:43-12729/¢
: C ihumeemen
Sodio COLCE ENVIRONMENTAL COD - Sodto CODE ENVIRONMENTAL :
Address | Address ~
D w589 TERMIMNAL AVE 6@@ ' Deiver5@@ TERMINAL AVE
SLECT/RIVER PO. SELECT/RIVER RO.
: -~ -~ - - 1BS. - TONS - | L .. _._ LBS
GROSS 72900  36.45 GROSS 72660,
TARE 31300 16.65 | TARE 31449
NET 41600 20.32 NET 41229
———————————— 1 - e e e e
[
|
F -186 AF #185 -couLSO
CERTIFIED WEIGHMASTER N, C. CO,, DEL. SIGNATURE NUMBER CERTIFNED WEIGHMASTERN, C. CO., DEL. SIGNATURE
BETTY WYRICK @57 | BETTY WYRICK
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PARKWAY GRAVEL INC. ; PARKWAY GRAVEL lNC“
4048 NEW CASTLE AVE. . 4048 NEW CASTLE AVE.

NEW CASTLE, DELAWARE : . NEW CASTLE, DELAWARE . ¥aiiy S
RIVER ROAD OFFICE : RIVER ROAD OFFICE %gﬁ?:

328-5182 658-5241 : 328-5182 658-5241 _, zZ:

No.__azmezzs , , No. 2288377
Purchase QOrder Cash/Check/Charge Divd Date Purchase Order Cash/Check/Charge . Divd Dae - -
v l9:40:56-12/29/95! ¥ Ve

Soidto CCDE ENVIRONMENTAL

”~

COD ! sodto CODE ENVIRONMENTAL
. 1
A@‘ | Addreds
Dalivertod 7 TERMTNAL AVE 500 ' DelivertoG M FERMINAL AVE :
CLECT/RIVER ROD. EELECT/RIVER RD.
= = = '= ~ IBS. - TONS -~ - - - - — LBSTY =¥1ONS -
GROSS 66529 33.26 GROSS 66920 . I3
TARE 28460 14.23  TARE 28440 16222
NET 33060 19.43 NET 38480. ~Ar.z‘.f: z4
|
i
i
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PARKWAY GRAVEL INC. | PARKWAY GRAVEL IN
4048 NEW CASTLE AVE. 4048 NEW CASTLE AVE.~.
NEW CASTLE, DELAWARE ! NEW CASTLE, DELAWARE -
RIVER ROAD OFFICE i RIVER ROAD . OFFICE =..
328-5182 658-5241 i 328-5182 658-5241
No.__ 3288379 | ‘ 7
Purchase Order Cash/Check:Charge Divd Date } Purchase Order Cash/Check/Charge Divd
. i
Y |9:46:38-12/29/95] Y

st~ CODE ENVIRONMENTAL coD } Sokio CODE ENVIRONMENTAL
- - 1
Addcess l, Address
Delvertc3 @@ TERMINAL AVE 600 % DetveroS @0 TERMINAL AVE
i
ZLECT/RIVER RD. EELECT/RIVER RD.
~~~~~ LBS. - TONS - | - — - -
GROSS 67160 33.58 GROSS
TARE 31360 15.68 TARE
NET 35800 17.90 ; NET
k
% )
7 %188 -188 LEWIS GF Z183 %
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER CERTIFIED WEIGHMASTER N. C, CO. DEL. SIGNATURE A
BETTY WYRICK 857 ! BETTY WYRICK .-
H
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PARKWAY GRAVEL INC. ; PARKWAY GRAVEL INC.

4048 NEW CASTLE AVE. , . 4048 NEW CASTLE AVE. T
NEW CASTLE, DELAWARE~_ ' v NEW CASTLE, DELAWARE - =% 3
RIVER ROAD - OFFICE’~ RIVER ROAD ’omCE-?:‘ :
328-5182 658-5241 *., | 328-5182 ; 658-5241
: No.__12g883ps3 '.'Noi"‘ % :
Purchase Order  Cash/Check/Cldrge Divd Date : ' Purchase Order Cash/Check/Gharge ohvd ' *b-;:qg.:_;_ N

v la:as:ia7-12/29/950 ' ¥
soldto “LUDE TNVIRONMENTAL . COU 's(,k“o‘ CODE ENVIRONMENTAL
Addrass ' Address
beivertos? N TIRMINAL AVE ‘500 Deiverc3 @9 TERMINAL AVE

ELECT/RIVER RD.

EL.'/RIVER RD. . - .
-~ - = =~ - LBS. - TONS -

GROSS ., 67969 33.93

{ . .
e ow

!
P
i
t K
FARE 29240 14.62 !
NET =~ '38A2@  19.36. |
..i._.....'..._..'-_.._._..‘
!
i
- }
b
|
. =GF TRUCK % L7t -
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE -
BETTY WYRICK _ 857 BETTY WYRICK
‘,""Nx L N 7 [ . . ‘
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PARKWAY GRAVEL INC. :
4048 NEW CASTLE AVE. i 4048 NEW CASTLE AVE. =
NEW CASTLE, DELAWARE ' ' NEW CASTLE, DELAWARE - S Sy
RIVER ROAD OFFICE RIVER ROAD OFFICE:",’;,", ar
328-5182 658-5241 328-5182 658-5241 S
_ No.__3283389 No__azaa.a.s.a_
Purchase Order Cash/Check/Charge Divd Date ¢ Purchase Order Cash/Check/Charge  Divd Dah; B
Y 9:23:16-12/29/95 Y
Sodio SOLE CNVIRONMENTAL " COb sodto CODE ENVIRONMEMTAL
Address ! addess
' i
Deh. @0’7’3 TERMIMAL AVE -~ 4 600 Delivertoo @@ TERMINAL AVE
‘..LECT/RIVER RD. e FELECT/RIVER RD.
- e - - LBS. =~ TONS -~ ~ R
GRASS 66249 33.12 ! . GROSS
TARE 31440 18.72 TARE
NET 34800 17.49 NET 7
_____________ i _- - - e -
i
-1
{
.. ; - .—“77 lv .:
1305 ~COULSON #1885 -GF TRUCK‘ X177
CERTIFIED WEIGHMASTEA N. G, CO., DEL. SIGNATURE NUMB-EF-" CERTIFIED WEIGHMASTER N, C. CO., DEL. SIGNATURE e BE
BETTY WYRICK . n - | 857 BETTY WYRICK
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PARKWAY GRAVEL INC. . PARKWAY GRAVEL INC. =
4048-NEW CASTLE AVE. : 4048 NEW CASTLE AVE. rein e
NEW CASTLE, DELAWARE j NEW CASTLE, DELAWARE =~ E¥ips
RIVER ROAD OFFICE. : | RIVER ROAD OFFICE- =&,
328-5182 658-5241 ‘ 328-5182 658-5241 .
No. . _izn83¢4 No.__ 278 '3"\3' ;9‘-5 :
Purchase Order Cash/Check/Charge Divd Date pufghase Order Cash/Check/Charge Divd Dats -
Y lo:ui:55-12/29,95! v 535 y
. i
Sodto CUDE ZMVIROMMENTAL COD  : sodwo CODE ENVIRONMENTAL
7 ]
ﬁm_d.__ ) ' Address_
Delivuto."s'a@ TERNINAL NYE 602 Deliver tof5 33 TFRMINM.. AVE
ELECT/RIVER RD. = - $ELECT7RIVER RD. ™
- =T= - - LBS. - TONS- =~ e m m - - -
GROSS 68849 34.42 GROSS
TARE 31300 15.65 TARE
NET 37540 18.77 NET
-187 i
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER cEFmFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE
BETTY WYRICK 857 BETTY WYRICK
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PARKWAY GRAVEL INC. ; PARKWAY GRAVEL INC.
" 4048 NEW CASTLE AVE. l 4048 NEW CASTLE AVE.. 8
NEW CASTLE, DELAWARE i NEW CASTLE, DELAWARE . _ &
RIVER ROAD OFFICE i RIVER ROAD OFFICEZ
328-5182 658-5241 j 328-5182 658-5241 -
No._.A23234a7 3 ‘
Purchase Order Cash/Check/Charge Divd Date Purchase Order Cash/Check,Charge Divd “ Dele eyt
‘ i - e
Y 19:36:29-12/29/95 | Y L1:0012&-‘12}E&3/°
) | —
Sodo CCDE CNVIRONMENTAL COD i sodo CODE ENVIRONMENTAL
Address ; Address
|
Dolne. w39 - TERMINAL AVE™ 699 | paiverG@® TERMINAL AVE
ZLECT/RIVER ROD. BELECT/RIVER RD.
- = = = = LBS, - TONS - | - = = = = LB
GROSS 63680 31.84 | GROSS
TARE 25000 12.50 | TARE
NET 38680 19.34 | NET
i
{
! -
~-183 FASSETT GF
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER ' CEHHFIEDW'EBHMAST-E-R N. C. CO., DEL. SIGNATURE _'.
BETTY WYRICK 267 | BETTY WYRICK
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PARKWAY GRAVEL INC. f PARKWAY GRAVEL INC. 5z
4048 NEW CASTLE AVE. i 4048 NEW CASTLE AVE." i
NEW CASTLE, DELAWARE é NEW CASTLE, DELAWARE .. __ 3%}
RIVER ROAD OFFICE ? RIVER ROAD OFFICE
328-5182 658-5241 . 328-5182
No. 4288424
Purchase Order Cash/Check/Charge '~ Divd Date Purchase Order Cash/Check/Charge Divd
e 11:93:223~-12/29/95! Y LI:@Q:lZélinQ/S
' ; T
Sodto ODE ENVIRONMENTAL .COD ' sodw CODE ENVIRONMENTAL LEEEREEeD
Add | Address
' !
De 200 TERMINAL AVE 6500 | Dalivero6 2@ TERMINAL AYE
ELECT/RIVER RD. -~ FELECT/RIVER RO,
————— LBS. —~ TONS - e
GROSS 65500  32.75 | GROSS
TARE 31449 15.72 TARE
NET 34960 17.83 NET

- e e o e e e

o TROCE

k1845 -CQULSQON #1858
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER : CERTIFIED W_EIGHMASTER N.C.CO., DEL. SIGNA?URE
BETTY WYRICK . \ . 057 ; BETTY WYRICK-
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PARKWAY GRAVEL INC. PARKWAY GRAVEL INC.” =.-
4048 NEW CASTLE AVE. i 4048 NEW CASTLE AVE. e
NEW CASTLE, DELAWARE } NEW CASTLE, DELAWARE ‘ p '
RIVER ROAD OFFICE [ RIVER ROAD OFFICE-. g
328-5182 658-5241 : 328-5182 658-5241 . J¥0 "
, AERER
- - P-gg-_;,-_“z?, -
. , No.__228R8488 No.__A28R409
Purchase Order __ Cash/Check/Charge ___Divd Date | _Purchasé Order __Cash/Check/Charge __Dvd Dot . T
Y L1:17:97-12/29/951 v L1,23,41‘1zf§§/9

sokdto COOE TNVIRONMENTAL

o e TEm
B

; ’ iR T
COD . sodw CODE ENVIRONMENTAL -~ T C0D
. i o o SN
Address ' Address s sy,
1
Deb-oG0@ TERMINAL AVE 500 !m,osgg TERMIMNAL AVE
SLeCT/RIVER RO. LELECT/RIVER RD. .
: - == == LBS. ~ TONS - ! - -.— ~ - LBS -
GROSS 62900 31.45 | GROSS 6749 L
TARE 28466 14.23 | TARE 31300 g .
NET 34440  17.22 | NET 36100 8
———————————— ! - e e e em em em = oo
| 2 g Sl
o 4 :
_ . ___-GF _TRUCK # 177 GF ~187 i .
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER CERTIFIED WEIGHMASTER N. C. CO., DEL SIGNATURE ﬁ?ﬁ
BETTY WYRICK ! 4 { 057 : BETTY WYRICK P . b 67
: . ! R s
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PARKWAY GRAVEL INC. PARKWAY GRAVEL INC
4048 NEW CASTLE AVE. ' 4048 NEW CASTLEAVE. =
NEW CASTLE, DELAWARE ': NEW CASTLE, DELAWARE
RIVER ROAD OFFICE i RIVER ROAD OFFICE = *
328-5182 658-5241 | -328-5182 658-5241
L .‘ . ‘-;:
.7 No._a28441n ' No. 2 7Y
Purchase Order Cash/Check/Charge Divd Date Purchase Order Cash/CheckiCharge Divd . D':* '._v.'v":
¥ 11:24:06-12/29/3E" v |1:24% 55-12}29/c
. — ..55‘!&.’;:*;’*
Soldto . COE I'L’.."J‘JIRONMENTAL €30 . Soidte CODE ENVIRONMENT.SL ""‘.SC'O’D
: i o e S TR
Address ' Address . b
Delivertc3 @@ TERMINAL AVE 688 ' poivert5@® TERMINAL AVE
: |
E’T/RIVER RD. SELECT/RIVER RO.
————— LBS. - TONS - ,
!:ROSS 63489 31.74 !
TARE 250900 12.50 "
NET 38489  19.24 |
— . e . i
%
= -183  FASSETT |
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER CERTIFIED WEIGHMASTER N. C. CO., DEL SIGNATURE
BETTY WYRICK 057 BETTY WYRICK
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PARKWAY GRAVEL INC.

PARKWAY GRAVEL INC.
’ 4048 NEW CASTLE AVE. * 4048 NEW CASTLE AVE... 7
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE - =
RIVER ROAD OFFICE RIVER ROAD OFFICEV'
328-5182 658-5241 : 328-5182 558-521
No.__128841%5 No‘.:' ARG
R 2V T PO
Purchase Order Cash/Check. Charge Olvd Date Purchase Order Cash/Check/Charge Divd v et
¥ L1:43:15-12/29/95 ¢ L2:46:'GE—!"%§2!E§'/9
Eewrim
soldto ©JOE INVIRONMENTAL C3D Soldto CODE ENVIRONMENTAL moo
| ' Eoo
\ddrass 1 Address =
elivericd ¥ TERMINAL AVE ‘600 | DelveroG 29 TERMIMAL AVE .
:LECT/RIVER RD. 3ELECT/RIVER RD. -
e LBS. - TONS - 4 e e e . BS:
GROSS 65449 32.72 GROSS 6462
TARE 31300 15.65 TARE
NET 34149 '17.0;7’ ! NET
e e e e e e e e e i o , _______
|
-186
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER i CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE -
‘BETTY WYRICK 857 BETTY WYRICK
7 1 r2.
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PARKWAY GRAVEL INC. PARKWAY GRAVEL INC. =
4048 NEW CASTLE AVE. f 4048 NEW CASTLE AVE. T
NEW CASTLE, DELAWARE NEW CASTLE, DELAWARE .. _:
RIVER ROAD OFFICE ; RIVER ROAD OFFICE .=
328-5182 658-5241 ' 328-5182 658-5241

.‘\f*"

No. 3283431

Purchase Qrder Cash/Check.Charge Divd Date Purchase Order Cash/Check/Charge Divd
¥ |2:58:36-12,29/93% 1y
Soidto CODE INVIRCONMENTAL L 00D sude CODE ENVIRONMENTAL
Address ‘ ' Awma
|
c W500 TERMINAL AVE " . 500 5mmamsoa TERMINAL AVE
g ‘
CLECT/RIVER RD. : o ‘SELECT/RIVER RO.
U U LtBS. - TONS - | . L . .
GROSS 62260 31.13 . GROSS
TARE 25000 _12.506 | - TARE
NET 37269 18.63 ., , NET

P alhd :
) f
= -183 FASSETT ne =
CERTIFIED WEIGHMASTER N. C. CO., DEL. SIGNATURE NUMBER CERTIFIED WEIGHMASTER N. C. CO.. DEL. SIGNATURE 2
SETTY WYRICK _ @57 | BETTY WYRICK A ‘
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PARKWAY GRAVEL INC.

Purchase Order

ey s s g

4048 NEW CASTLE AVE. i 4048 NEW CASTLE AVE.'
NEW CASTLE, DELAWARE | .. NEW CASTLE, DELAWARE ' _
RIVER ROAD OFFICE . RIVER ROAD OFFIC! _
328-5182 658-5241 328-5182 -
No.__2288439 | No." '""u YT el
Cash/Check: Charge Oivd Date Purchase Order Cash/Check/Charge Divd - fﬁ&"‘r “r—

i 3:10:22-12/29/95

sodto CODE ENVIRONMENTAL

v 13:29: 47-12/29/c

con Sodio CODE ENVIRONMENTAL
Address Address
o 600 TERMIMAL AVE 500 Doiver3 29 TERMINAL AVE
ELECT/RIVER RD. o SELECT /RIVER RD.
. : e - LBS. ~ TONS - (e — ==
GROSS 67600 33.80 GROSS
TARE 3130@  15.65 ’ ' TARE
NET 3630@  18.15 { i NET 49529
i
F -186 i : ~GF TRU
CERTIFIED WEIGHMASTER N. C CO DEL SIGNATURE NUMBER " CERTIFIED WEIGHMASTER N. C. CO. DEL. SIGNATURE :
BETTY WYRICK N 257 BETTY WYRICK
R | e
JAD #- 4% N .£:¥i&4 . LoaD - 46
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PARKWAY GRAVEL INC i
‘4048 NEW CASTLE AVE. S
NEW CASTLE,DELAWARE . = = -~ - - NEW CASTLE,DELAWARE*
RIVER ROAD . OFFICE - S Esd == RIVERROAD
328-5182 - 658-5241 U0 328-5182
‘o, , - |
Purchase Order  Cash/Chack/Charge  Divd Date _Purchase Order  Cash/Check/Charge . Divd “Daie -+
_ - v Y " L3: 43:5?-?!29#
Sodio CODE ENVIRONMENTAL

_'”_3"'55

T2

20 TERMINAL AVE

e,

'
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P _4048 NEW CASTLE AVE.
! 2 NEW CASTLE, DELAV}[ARE :
SE S DFFICE..
- 658-5241 L

Purchase Order  Cash/Chock/Charge  Divd " pate
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To avoid delays in processing, please compiete ail sections.
Only original signatures of the beneratbr is acceptable.

gh:qu-
Pm:oonmorwpommEUTEWmuzehlmnmrhemmmeomy Jomtsarmce cumne 3000008  exeiren 638 23

O N R -EPN-OT
Notification:of
i

Wﬂsﬁ umﬁg“ddz‘a‘ﬁl.enmmﬁj&
| e
LRERE A M 1E

"quc-w BN

-——— o y

& “ N A % DRI - ‘:'“ ‘~~ ~.‘> W b4
e l 3

42
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- New York, NY 10007-1866. Tel; (212) 637 4106
| AR306201




Please prrt or typs witn ELITE type (12 characmrs cer inch) I 1he Lnelaoed arsas only

.
FamADErTweE, OME Na, 3060-0028, " Pves 83193
© O3ANG Q24-EAOT

m’ . - - - p
HSPEERDNN DI EOL. OTHO AU 8 LN Rmidsn

Nl yea Sr g uR eI Wass A

e

eI

2

S ,“‘.J;f-'\::
> S oy
Ed THAILY Yo X : '
RO At 3 .
' CHTE o
3 3 e ’ -
28 X S : ,
; iocwesy e 3 o
3 a':rm‘\"@ Y R A | . =2
2T 1 BYDther = i )
E el hgs
SXIDascunticnot# diYYaxtes (Lae; SheatsITeceszs >
e TR T e g N S Py o'
j{ A Characteristics of Nodlisted Hazaraous v/asss, MarK X Il 118 DGXBS COMSEnCICETY 10 178 CHFACIIIET0S X NONSEma
1 WERES YOur nanches. (See 40 CFR Pats 281.20 - 281.2¢) - . . . .

5

ShEY

D 101015

\n\~o|o|

1

| |

l

B

3 S 2%,
P b 3 N P o
e I e

I

REoTTR “:«"qm
IR 2

IE

i

RTINS

RITARINY

-
EASETAEERRE

X
ARSI G

'

\‘, v;«s\ .

> EEANNRT A

SR

{1 cartity under penany of faw that this do

t compiete. | am aware thatthers ares significant pen
1 Imnﬂtonmam for knowino violations.

sment and al

Zitacnments ware plepared unaer my.diraction or supervision in
jaccorgance with a system designed to sssws that cuaililed personnei propeny pether and evaluste the information®
{ submitted. 8ased onmy inquiry of the person OF DETEONS WO MANATS e SVELETL OF 111088 parsons direcuy responsible for

| pathanng the information, the irtormstion supmitted is, to the best of my xnowisdge and baelist, trus,-accurate, and

attisstor supmitting false information, inciuding tne possiblity of ine and

—

SiFnanrs

Nmammﬂdil'mwnaorum

A SR
TiCommene gy

52w it

Rainikant Vvas - Zorp. Mar,

.‘Dmsmneg ,

e ram—re.

2

PP R YNNI T —— - — — o
PR ,;a.:';‘} RS A e R S % e

¢+ Nole: Mall compleled 1CrmT tO the approoriste EPA Reg

EPA Form §700-12 (Rev. $-82) Previous edition is obaolets.

P PAn A v,

“la

10Nl OF SIATe OTNICe, 1548 SHTHM
pivttbiiutietamiiniinibiutn i utubvihainbvmntoiy

o 0 -

. —— v P

AR3NG202

b e




APPENDIX F

il

DRigIEAL

{Red)

PROJECT SCHEDULE

AR306203

Langan Engineering and Environmental Services



Jurvry Masch T ap Jome. by Auguet Septemiver Oatober Nevemnber Davarmber
oEsCRITION. A EIRF) 13 TS A TGN SRR NTN N0 P N0 73 BT E N S BN RN - ) B BT I 1 I TR ) M L S O R R e R I KR T s[15]%
A SUBMTTAL OF RARTOEPA
Deta TobulstonVakdetion -
Properxtion of SogaDrawings !

AZNU9S - VTS

. Schedule dennies weeks tiurting o Bundey

Lattor Ploport besed upon First Round Trastabiiity Resuits
- mll}*%ilai!imi;ﬂ and ACOE
y Stucy

sevve Work

v
d

-~

A

20818/SCHEDL2.)ALS

ORIGINAL
(Red)

AR30620L




